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PREFACE

The Westfield River watershed has a drainage area of 517 square
miles and is located in western Massachusetts, with a small por-
tion in north-central Connecticut. The flood control system for
the watershed described in this manual includes two dams and
reservoirs, namely, Knightville Dam and Littleville Lake, and the
West Springfield Local Protection Project. Knightville Dam is
located in Huntington and Chesterfield, Massachusetts and Little-
ville Lake is in Huntington and Chester, Massachusetts. The
West Springfield Liocal Protection Project is located at the mouth
of the Westfield River in West Springfield,

This Appendix of the Connecticut River Master Manual of Water
Control includes a description of the watershed, hydrologic,
climatological and flood data, together with project descriptions
and regulation procedures for Corps reservoirs. In addition to
setting forth a method of water control, the ma.nual will serve as
a reference source for future studies,

The manual is divided into seven chapters: Introduction, Manage-
ment, Hydrometeorology, Communications, Hydrologic Fore-
casts, Reservoir Regulation and Hydrologic Equipment. The setup
of chapters allows the reader to obtain desired general background
information on any particular aspect of each project.

Pertinent data on the hydrologic information of the Westfield River
watershed, Knightville Dam and Littleville Lake are shown on
pages i, ii, iii, respectively, at the front of the manual,

The chapter on reservoir regulation contains detailed procedures
and information necessary for regulating the protective works to
provide protection for downstream communities on the Westfield
and Comnecticut Rivers,
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Drainage Area

Main Stem - Westfield River
At Knightville Dam

WESTFIELD RIVER
WATERSHED

HYDROLOGIC INFORMATION

Sguare Miles

162
Above the Middle Branch 169
Below the Middle Branch 222
Above the West Branch 226
Below the West Branch 322
Abpove the Westfield Little River 367
Below the Westfield Little River 452
At the Westfield Gage , 497
At the Mouth 517

Tributaries

Swift River at Mouth 3l.5
Dead Branch of Westfield River at Mouth 21,4
Middie Branch of Westfiekd at Littleville Lake 52.3
Middle Branch of Westfield at Mouth 53.0
West Branch of Westfield at Mouth 96.0
Westfield Little River at Cobble Mtn, Reservoir Qutlet 48,8
Wesifield Little River at Mouth 84,9
Powdermill Brook at the Mouth 20.0
Great Brook at the Mouath 30.2

Westfield River

July 1977

Precipitation Springfield, MA nr, Westfield, MA Knightville Dam Chester, MA
(inches) {inches} (inches) {inches)
Mean Annual 43,7 45,2 43,6 48,4
Max Annual 62.6 70.3 62,3 76,2
Min Annual 31.0 29.7 32,2 32.2
¥rs, of Record 128 70 27 58
(through 1975} @
WATER EQUIVALENT IN SNOW COVER
{(Based on Corps of Engineers Surveys)
Mean Maximum Minimum
{Inches) {Inches) {Inches)
1 February 2.0 5.0 0.4
15 February 2.7 7.4 0.1
1 March 3.2 5.0 0
15 March 3.4 8.5 G
‘1 April 2.3 9.3 0
15 April 0.5 4.0 0
USGS GAGES Drainage Area Tributary Period of Record
{Sq. Mi,)
Westfield River at Knightville 162.0 Westfield R, 1909-Present
Sykes Brook at Knightville 1.6 Sykes Brook 1945~ Present
Middle Branch at Goss Heights 52.6 Middle Branch 1910-Present
Walker Brook near Becket Center 3.0 Walker Brook 1962 -Present
West Branch at Huntington 93.7 West Branch 1935-Present
Westfield Littie River at Cobbie Mtn, Res, 45,8 Little River 1905-Present
Great Brook near Westfield, MA 29.2 Great Brook 1972 -Present
Westfield River near Westfield 497.0 Westfield R, 1914-Present
PEAK FLOWS
Westfielti_R:lver_ Middle Branch
at Westfield, MA at Goss Heights, MA
Date CFS CSM Date CEFS CsM
1
19 Aug 1955 70,300 ! 142 Z1 Sep 1938 19,900 380
22 Sep 1938 55,500 111 19 Aug 1955 16,500 320
18 Mar 1936 48,200 97 31 Dec 1948 9,600 182
4 Nowv 1927 42,500 87 18 Mar 1936 8,400 160
Westfield River West Branch
at Knightville, MA at Huntinpgton, MA
Date CFS CSM Date CFS_ CSM
-21 Sep 1938 37,900 234 19 Aug 1955 26,100 278
18 Mar 1936 25,700 158 21 Sep 1938 21,800 232
3] Dec 1948 24,000 (2) 148 18 Mar 1935 14,400 153
15 Oct 1955 20,000 (2) 117 15 O¢t 1955 12,400 133
19 Aug 1955 16,000 (2) 95 31 Dec 1948 12, 100 129
(1) Computed natural at Westfield = 81, 000 CFS
(2} Compated peak inflow into Knightville Dam
ANNUAL RUNOFF {I)
Westiield River Westfield River
near Westfield, MA at BKnightville, MA
CFSs _Inches Year CFS Inches Year
D Y Y- § B L % 257 Gl VBT 321 26,9 T 66 yrs
Maximuam 1,590 44,1 1928 537 45,1 1928
Minimuam 368 11,5 1965 137 11.5 1965
Middle Branch West Branch
near Goss Heights near Huntington, MA
CFS Inches Year CFS Inches Year
Mean 103 26,5 65 yrs 162 27.0 40 yrs
Maximuna 182 47,1 1928 287 41,7 1956
Minimum 43 11,0 1965 74 10.7 1965

(1) Through Water Year 1976

FLOOD ROUTING COEFFICIENTS

Reach
Knightville Dam to Westfield Gage

Littleville Lake to Westfield Gage
Westfield Gage to Mouth

HIGH FLOW TRAVEL TIMES

Routing Coefficients

3/1-3 hr
3/1-3 hr
3/1-3 hr

Knightville to Westfield Gage -

Littleville to Westfield Gage

Weatfield Gage to Mouth of Westfield River
Montague City to Springfield

Springfield to Hartford

River Miles
Between Points

Time of Travel

4 to 5 hours

4 to 5 hours

3 to 4 hours
12 to 15 hours
15 to 20 hours

16
16

&




LOCATION _

DRAINAGE AREA

PERTINENT DATA_

STORAGE USES_

RESERVOIR STORAGE

Inlet Elevation
Spillway Crest
Maximum Surcharge

Top of Dam

EMBANKMENT FEATURES

Type
Length (feet)

Top Width (feet)

Top Elevation {ft msl)
Maximum Height {feet)
Volume (cubic yards)

Dikes
SPILLWAY

Liocation
Type

Crest Length (feet)

Crest Elevation (ft msl)
Surcharge (feet above crest)
Max, Discharge Capacity (cfs)

SPILLWAY DESIGN FLOOD

Peak Inflow (cfs)
Peak Outflow {cfs)
Volume of Runoff (acre-feet)

OUTLET WORKS

Type

Tunnel Diameter {ft)
Tunnel Length (ft)
Service Gate Type

Size

Channel Capacity
Discharge at Spillway Crest

‘LAND ACQUISITION

Fee Elevation (ft msl)

Fee (acres)

Easement (acres)
Clearing Elevation (ft msl)

MAXIMUM POOL

Date.

 Stage (feet)
Elevation (ft msl)

Percent Fuil

UNIT RUNOFF

One inch runoff (acre-feet)

OPERATING TIME

Open/close all Gates (ft/min)

PROJECT COST (THROUGH EY 76)

DATE OF COMPLETION

MAINTAINED BY

KNIGHTVILLE DAM Jaly 1977

Westfield River; Huntington, Massachusetts:
162 Square Miles

Flood Contro!

Capacity —
Inches on
Drainage
Elevation Stage Area Acre-Feet Area
(ft msl) (ft) {(acres)
480 - - - -
6lo0 130 960 49, 000 5.6
625 145 1,400 64,000 7.4
630 150 - - -

Rolled rock and earth fill, rock slope; protection, impervicus core
1,200

30

630

160

1,240,000

Nene

Right abutment

Chute spillway, ogee weir
400

610

15 (elevation 625)

§3, 000

Original Design 1975 Analysis
&8, 700 145, 000
7,500 137, 000

121,000 152, 000

One circular tunnel

16

605

Electrically operated gear-driven slide
Three, 6'0" wide x 12'Q" high

4,500 cfs

14,500 cis

610
2,430
258
540

January 1949 October 1955
130.2 olzrs

610,2 607.6

100+ - 96

b,630

1 ft/min
$3,288, 000
December 1941

New England Division, Corps of Engineers



PERTINENT DATA
LITTLEVILLE LAKE July 1977

LOCATION " Middle Branch Westfield River; Chester and Huntington, Mass,

DRAINAGE AREA 52.3 Square Miles

STORAGE USES Flood Control, Water Supply

RESERVOIR STORAGE

Inches on

Drainage
Elevation Stage Area Acre-Feet Area
(ft masl) (ft} (acres)
Bottom of Water Supply Pool 432 0 0 0 0
Bottomn of Fleod Control Pool 518 &1 275 9,400 3.4
Spillway Crest 576 144 510 23,000 (net) 8,3 (net)
Maximum Surcharge 591 159 584 31,200 (net) 11,2 (net)
Top of Dam 596 164 - - -

EMBANKMENT FEATURES

Rolled rock and earth fill, rock slope protection, umpervious core

Type

Length {feet) 1,360

Top Width (feet) 25.0

Top Elevation (ft msl} 596
Maximum Height (feet) 164
Volaume {cubic yards)} 1,900, 000

Dike - Left abutment - 935' long by 46’ high
SPILLWAY

Location "Left abutment

Type Ogee weir, chate spillway

Crest Length (feet) 400

Crest Elevation {mal) 576

Surcharge {feet above crest) 15

SPILLWAY DESIGN FLCOD

Original Design

Peak Inflow (cfs) g8, 000
Peak Qutflow (cfs) 92, 000
Volume Runoff (acre-feet) 62,500

OUTLET WORKS

Flood Control

Type Horseshoe conduit
Tunnel Diameter (ft) &
Tunnel Length (ft) 374

Gate Typpe

Gate Size

Invert Elevation (ft msl)
Downstream Channel Capacity
Discharge at Spillway Crest

(1) Discharge channel drops from 518 feet

the gate

Water Supply {City of Springfield, Mass. )

UNIT RUNOFF

One Inch Runoff

OPERATING TIME

Open/Close ficod control gates

PROJECT COSTS (THROUGH FY 7¢)

DATE OF COMPLETION

MAINTAINED BY

Electronically Operated Sluice
Two - 4' wide x &' high

513(1)

1,500 cfs +

2,270 cis

masl at weir (bottom of flood control pool) tc 513 feet msl at

2,790 acre-feet

5 feet/min
$7,013, 000

October 1965

New England Division, Copps of Engineers

Type Concrete conduit
Tunnel Diameter (ft) 4
Tunnel Length (ft) 5§00
Invert
Cates Gate Size Type Elevation
: {No.) {"in Diam. )
1 {inlet) 36 Sluice 502.2

2 " 35 Sluice 453. 8

3 ¢ 36 Sluice 465, 4

4 " 36 Sluice 447,0

5 {outlet) 48 Butterfly Valve 432,90

6 {drain) 46x48 Sluice 432, 0

7 {mmud gate) iz Sluice 432.0
LAND ACQUISITION
Fee Elevation (ft msl) 581 — . -
Fee (acres) 1,567
Easement (acres) 10
Clearing Elevation (ft msl) 523
MAXIMUM POOL
Date Mar 1977
Stage (feet} 120.6
Elevation {msl) 548, 6
Percent Full 46



MANUAL OF WATER CONTROL
WESTFIELD RIVER WATERSHED
"MASSACHUSETTS AND CONNECTICUT

CHAPTER 1

INTRODUCTION

1. REGULATION MANUAL

a. Authorization, This report is prepared pursuant to author-
ity contained in ER 1110-2-240, dated 22 April 1970, '"Reservoir
Regulation' and EM 1110-2-3600, dated 25 May 1959, which re-
quires that manuals of reservoir regulation for flood control,
navigation or multipurpose reservoirs be prepared whenever stor-
age allocated to one or more of the functions is the responsibility
of the Corps of Engineers. Requirements given in the draft of "A
Guide for Preparing Water Control Manuals for Lakes, Reser-
voirs, Locks and Dams, Hurricane Barriers, Reregulating
Structures, Controlled Channels and Floodways, Office, Chief of
Engineers, " January 1973, were generally followed in the prepa-

ration of this manual. ‘

b. Purpose and Scope. This manual will serve as a guide and
reference source for higher authority, reservoir regulation and
maintenance personnel of the New England Division, respective
Project Managers and other personnel who may become concerned
with, or responsible for, regulation of the reservoirs in the West-
field River watershed, Included in the manual are the following
chapters: ‘

(1) Introduction. A general history of flood problems and
studies which led to the authorization of the Westfield River water~
shed flood control projects, including statistical data relative to
population, industry and agriculture and a description of the physi-
cal features. of all Corps and Soil Conservation Service projects.

(2) Management. A general description of the furictional
responsibilities of the Corps in regard to regulation of the proj-
ects, as well as a description of any 1nteragency agreements or
working relationships. ' -




(3) Hydrometeorology. A general description of the water~
shed and major tributaries, including topographic features and a
general coverage of the hydrologic and meteorologic data, i.e.,
temperature, precipitation, snowfall, snow cover, storms, stream-
flow and floods,

(4) Communications. A description of the means of report-
ing from field to office, as used by the Project Managers during
nonflood and flood pericds, and of the river reporting network and
Automatic Hydrologic Radio Reporting System,

(5) Hydrologic Forecasts. A presentation of forecasts used
by the Reservoir Control Center in regulating the projects in the

(6)' Reservoir Regulation. A detailed discussion of the regu-
lation procedures and watershed flood control plan for two flood -
control reservoirs, ‘ :

(7) I—Iydrblogic Equipment. A brief resume of hydrologic
equipment used and means of maintaining it.

c. Related Manuals. Routine operations and maintenance activi-
ties at Knightville Dam and Littlevilie Lake are performed by the
Project Managers under the supervision of the Reservoir Branch of
the Operations Division and in accordance with procedures outlined
in Operation and Maintenance Manuals prepared for each project.

The Knightville Dam and Littleville Lake Operation and Mainte-
hance Manuals of June 1972 provide essential operation and mainte-
nance instructions to operating personnel for the upkeep, repair,
maintenance and operations of project facilities,

2., KNIGHTVILLE AND LITTLEVILLE
PROJECT DESCRIPTIONS

a. Location. The Westfield River watershed (plate H-3) is
located on the eastern slopes of the Berkshires in western Massa-
chusetts and northern Connecticut, Plates H-1 and H-2 show the
upper and lower Connecticut River basin, '

Knightville Dam is located in west-central Massachusetts on
the Westfield River, 4 miles north of Huntington, Massachusetts



and about 27.5 miles above the confluence of the Westfield and Con-
necticut Rivers in West Springfield, Massachusetts. A vicinity and
reservoir map of Knightville is shown on plate H-4.

The Littleville Reservoir is located on the Middle Branch of the
Westfield River in Huntington and Chester, and the dam is about one
mile upstream of the confluence of the Middle Branch and the West-
field River. A reservoir map and general plan of the Littleville
Dam and Reservoir are shown on plates H-5 and H-9.

b.  Purpose. Both Knightvile Dam and Littleville Lake are regu-
lated to reduce flood stages at Westfield, West Springfield, and
other communities on the Westfield River and, in conjunction with
14 other projects in the reservoir system, to reduce downstream
flood stages along the Connecticut River, In addition, water-based
recreational activities are utilized at both projects, and a water
supply pool is maintained at Littleville I.ake for the city of Spring-
field, '

c. Physical Components

{1) Knightville Dam. Important project components consist
of a hydraulic earthfill dam, a rock chute-type spillway with con-
crete weir, outlet works, storage capacity for flood control, and
recreational facilities.

At spillway crest elevation, 610 feet msl, Knightville Reser-
voir has a capacity of 49,000 acre~feet, equivalent to 5.6 inches of
runoff from the contributing drainage area of 162 gquare miles.
When filled to spiliway crest, the reservoir will extend about six
miles and have a surface area of about 960 acres.

The dam embankment, about 1, 200 feet in length and maxi-
mum height of 160 feet above streambed, consists of hydraulic
earthfill and is shown on plate H-6. The top of dam at elevation
630 feet msl provides 15 feet of spillway surcharge and 5 feet of
freeboard. The top width of 30 feet accomodates a 20-foot paved
access road and the embankment slopes vary from 1 on 2.5 to 1 on
3.0. '

The spillway is located on the right abutment adjacent to the
dam. Components of the spillway include the approach channel,
discharge channel and an uncontrolled curved concrete ogee weixr



with a fixed crest at elevation 610 feet msl (130-foot stage) and a
length of 400 feet. Plan, profile and cross section of the spillway
are shown on plate H-7.

i The outlet works are in the right abutment and consist of an
intake channel 280 feet in length and a 16-foot diameter tunnel.
through rock, The tunnel is 605 feet in length and discharges are
controlled by threle 6~-foot wide by 12-foot high broome gates
mechanically opérated through a control tower. Provision for the
installation of a penstock for future development of hydroelectric
power is included. Plan and sections of the outlet works are shown
on plate H-8.

Principal recreational activities at Knightville are picnick-
ing, hiking, hunting and sightseeing. Facilities for camping are
also available in the Indian Hollow camping area in the upper ead
of the reservoir,

{(2) Littleville I.ake. Important physical components at
Littleville Lake consist of a rolled earth dam and dike, a chute
spillway composed of a concrete ogee weir, two separate outlet
works and storage capacity for both flood control and water supply.

At spillway crest, Littleville Reservoir has a total capacity
of 32,400 acre-feet of which 23, 000 are for flood control. The
flood control storage is equivalent to 8.3 inches of runoff from the
contributing drainage area of 52,3 square miles., When filled to
spillway crest, the reservoir will extend upstream along the Middle
Branch for a distance of approximately 3.7 miles, having a surface
area of 510 acres., The water supply pool has a surface area of
275 acres. '

The dam embankment, about 1, 360 feet in length and maxi-
mum height of 164 feet above streambed, consists of rolled earth
fill with an impervious core and rock slope protection, and is
shown on plates H-9 and H-10, The top of dam, elevation 596 feet
ms}, provides 15.0 feet of spillway surcharge and 5,0 feet of free-
‘board. The top width of 25 feet accommodates an 18-foot paved ac-
cess road and the embankment slopes vary from 1 on 3.0 to 1 on 2.5.

A rolled eé.i-‘th fill dike is located on the left abutment of the
dam to close a natural saddle between the left abutment of the spill-
way and high ground. The dike is 935 feet long with a maximum



height of 46 feet; the top of the dike is at elevation 596. Profiles
and cross sections of the dike are also shown on plate H-10.

The spillway consists of a concrete ogee weir located on a

" bedrock plateau on the left bank and a chute type spillway in a bed-
rock cut. The weir has a length of 400 feet with a crest elevation
576 feet msl, 7 feet above the approach channel bottom., The dis-
charge channel width varies from 372 feet at the foot of the curved
weir to 50 feet at a distance of 440 feet downstream. The total
length of the spillway channel is 1, 250 feet, with bottom slopes
varying from 5 to 21,5 percent. The excavated approach area

has a 1 percent slope towards the reservoir. A plan and profile
of the spillway is shown on plates H-11 and H-12,

The Littleville project has two separate reservoir outlet
works - one for water supply releases and the other for flood con-
trol releases,

The flood control cutlet works consist of an intake channel,
gates, tower and outlet tunnel. The intake channel is 20-feet wide,
excavated in rock to elevation 515 feet msl., Near the intake struc-
ture the channel widens to accommodate a 30-foot concrete weir
with crest elevation 518 feet msl, which is the bottom of the flood
control pool.

From the weir a concrete-lined channel extends 88,5 feet to
the gate structure. Flows are regulated by two 4 x 8 foot wide
sluice gates, and discharged through a 370-foot long, 8-foot dia-
meter concrete-lined '"horseshoe' tunnel. A plan of the flood con-
trol outlet works is shown on plate H-13.

_ The main components of the water supply outlet works con-
sist of a 17, 5-foot wide intake channel with invert at elevation 432
feet msl, an intake structure consisting of a wet well tower with
four 36-inch diameter sluice gates at different elevations so that
water can be drawn from various levels, an outlet conduit and a
20-foot wide outlet channel. The outlet consists of a 48-inch dia-
meter concrete conduit installed within a 9-foot wide arch-shaped
conduit 800 feet in length which was originally used for diversion
of the Middle Branch during construction of Littleville Dam.,

A plan of the water supply outlet works is shown on plate
H-14, and a detailed discussion of the Littleville water supply is
included in Attachment A.



3. HISTORY OF PROJECTS

a. Authorization. Knightville Dam and Reservoir was author-
ized as a project for the Westfield River watershed in the Flood
Control Act of 28 June 1938 (Public Law 761, 75th Congress) and
set forth in House Document 455, 75th Congress, 2nd session,

Littleville Dam and Reservoir was authorized by the Flood Con-
trol Act of 3 July 1958 (Public Law 85-500, 85th Congress) in ac-
cordance with recommendations set forth in Senate Document 17,
85th Congress. Inclusion of provisions for future water supply in
the Littleville flood control reservoir was authorized under the
Water Supply Act of 1958, Public Law 85-55, dated July 3, 1958,

b. Construction, Construction on Knightville Dam was initiated
in September 1939 and completed in December 1941. Construction
on Littleville Lake was initiated in July 1962 and completed in
October 1965, '

c. Other Corps of Engineers Projects. The West Springfield
Local Protection Project, shown on plate H-15, provides flood
protection to the city of West Springfield at the confluence of the -
Westfield and Connecticut Rivers for a design flood of 405, 000 cfs,
about 50 percent greater than the 1936 flood of record. Protection
is provided on the Westfield to prevent damage from the backwater
effect on the Connecticut River., Work by the Corps of Engineers
on this project was initiated in 1937 under provisions of the Emer-
gency Relief Appropriation Act of 22 June 1936. Completion of
the project was accomplished in stages, the latest improvement
being in 1953, The West Springfield dike begins 2 miles north of
the mouth of the Westfield River on the west bank of the Connecticut
River., From this point the project runs south to the Westfield
River and then westerly and northerly on the north bank of the West-
field River for about 3 miles,

Features of the project are listed below:

4, 800 linear feet of concrete floodwalls
1,500 linear feet of earth dike

3 pumping stations

3 stoplog structures

14 drainage structures through walls



’ Operatibn and maintenance of the project is performed by the
city of West Springfield and the periodic inspection of the project
is the responsibility of the Littleville Project Manager.

d. Soil Conservation Service Projects

(1) General., The Soil Conservation Service (SCS) of the
U.S. Department of Agriculture has constructed flood protection
projects throughout New England and in the Connecticut River
basin. These projects, authorized by the Watershed Protection
and Flood Prevention Act, Public Law 566, are associated with
small watersheds up to 250, 000 acres in area. Water impound-
ments under the act are limited to 12,500 acre-feet of flood stor-
age and 25 000 acre-feet total storage.

SCS impoundment structures are regulated by an ungated
principal spillway which is essentially an overflow weir, as shown
on plate H-16. The spillway, located in the ocutlet structure, is
generally designed so that its outflow combined with flood storage
will control all events up to and including the 100-year storm.
Storms in excess of this will activate an emergency spillway. This
is generally a grassed earth spillway built at one or both ends of -
the dam and discharging downstream from the toe of the retardmg
structure.

In the Westfield River watershed, the SCS has constructed
or has prepared work plans for several flood protection works,
Pertinent data for these projects is listed in table H-1. In general,
the three existing SCS projects in the Westfield have no appreciable
effect on floodflows on the main stem. With the addition of the 11
projects currently proposed for construction in the West Branch
watershed, about 33 of the 96 square miles of the total West Branch
drainage area will be controlled,

SCS estimates that these proposed projects will reduce the
100-year frequency flood stage by 2.3 feet at the mouth of the West
Branch at Huntington. SCS also anticipates that these projects will
reduce flood stages along the main stem from Huntington to West-
field.

(2) Bradlee Brook. The Black Brook project in the Bradlee
Brook watershed, shown on plate H-3, is a multipurpose reservoir
with a permanent water supply pool. Channel improvement is also
scheduled on Bradlee Brook. '




TABLE H-1

WESTFIELD RIVER WATERSHED
SOIL CONSERVATION SERVICE
WATER IMPOUNDING STRUCTURES

Principal Spillway Emergency Spillway
Drainage Flood Control Storage Max. Discharge Capacity Design Capacity Storage
Project Area Acre/Feet Inches CFS CSM. CFS CSM Purpose*

(sq.mi.}
Bradlee Brook Watershed
Black Brook {Nov 1971) 2.8 864 5.8 243 87 10, 600 3,790 S, F,W
Powdermill Brook Watershed
Arm {Oct 1963) 3.4 581 3.3 271 80 5,540 1, 630 S,F,R
Powdermill {Aug 1965) 4,6 966 4,0 330 72 7,900 1,720 5 F

Total 8.0 1,712
West Branch Westfield River
Watershed¥:
Blandford 0.8 246 5.8 30 38 s, F
Brooker 2.4 643 5.0 206 86 5,.F
Cherry 2.4 631 4.9 120 50 S,F,R
Coles 1,4 417 5.6 162 116 S,F,R
Cushman 1.0 315 5.9 30 30 S,F,R
Factory 4.0 1,257 5.9 320 80 S, F.R
Rudd 2.3 579 4.7 125 54 5,F,R
Shaker 3.6 1,139 5.9 90 25 5,F,R
Upper Coles 2.9 1,187 7.7 136 47 S,F,R
Upper Factory 3.9 1,107 5.3 145 37 5,F,R
Walker 8.7 2,110 4,6 530 61 5F,R
Total 33.4 9,631

# S-Sedimentation, F-Floodwater, W-Water Supply, R-Recreation
#% Awaiting completion of detailed Environmental Impact Statement




(3) Powdermill Brook., This project consists of two flood-
water retarding structures - one on Powdermill Brook and the other
on Arm Brook, The structure on Arm Brook is 2 multipurpose res-
ervoir, providing storage for fish and wildlife enhancement as well
as floodwaters, Locations of these two projects are shown on plate

H"'so

(4) West Branch. Construction is scheduled for 11 flood
retarding structures and a channel improvement project on the
West Branch, pending conclusion of a detailed Environmental Im-
pact Statement. Also included in the plan is additional storage in
9 reservoirs for recreation and for fish and wildlife use. Plate
H~17 indicates the proposed locations of the structures in the West
Branch watershed.

e. Non-Federal Projects

(1) Cobble Mountain Reservoir, Cobble Mountain Reser-
voir (see plate H~18), located on the Westfield Little River, con-
trols the upper 45.5 square miles of drainage area, The dam and
reservoir is- owned and operated by the Springfield Water Depart-
ment for water supply and hydropower. However, reservoir re-
leases are coordinated with the Western Massachusetts Electric
Company for the generation of power.

Pertinent data for Cobble Mountain Dam and Reservoir is
briefly summarized:

Date of Construction: 1928-1932
Type of Construction: Hydraulic earthfill

Storage Capacity: 70,000 acre-feet

(Usable): . 64, 000 acre-feet
Spillway Capacity: 24, 000 cfs with 10-foot freeboard
Outlet Capacity: 1,000 cfs

(2) Private Dams and Reservoirs., The four private dams
between the projects and the city of Westfield have little effect on
stages on the Westfield River and, hence, have little influence on
flopd control regulation. Pertinent data for these four projects
are listed in table H-2.




ot

Project Name

Drainage Area (sq.mi.)

‘Date Constructed

Tme

Structural Features

Dam Height (ft)
Dam Width (ft)
Spillway Width (ft)
Freeboard (ft)

Storage (acre-feet)

Normal
Maximum

Purpose

Project Owner

TABLE H-2

WESTFIELD RIVER

PRIVATE DAMS AND RESERVOIRS

Crescent Mills _——
329 344
1850 ' 1365

stone and con- concrete gravity

crete gravity

56 36
270 449
210 377

9 6
3,200 620
6, 440 720

process water process water

Texon Paper Co. Westfield River
Paper Co. '

Woronoco Mills I

. 354

1939

stone and con-~
crete gravity

29
322
307

480
960

hydropower

Strathmore
Paper Co.

Woronoco Mills II

354

1950

stone and con-

crete gravity

60
351
345

10

1,350
1,420

- hydropower

Strathmore
Paper Co.



" f. Modification to Authorization, There have been no modifica-
tions to the authorized projects at either Knightville Dam or Little-
vilie Lake.

g. Previous Reports. House Document 455, 75th Congress,
2nd Session, contains a report on survey and comprehensive plan
for flood control in the Connecticut River Valley, dated 29 March
1937. Knightville Dam and the West Springfield Local Protection
Project were included with the 20 reservoirs in the comprehensive
plan, which also recommended dikes at seven cities. This report
was prepared by the Corps of Engineers.

An interim report, dated 29 January 1940, and printed as House
Document 653, 76th Congress, 3xrd Session, considered revision of
authorized local protection works at seven localities, including
West Springfield along the Westfield and Connecticut Rivers. This
report recommended the authorized plan be modified to provide for
construction at the local works in accordance with revised plans.
The plan was authorized by Public Law 228, 77th Congress, ap-
proved 18 August 1941,

A "Review of Reports on Surveys of the Connecticut River and
Tributaries for Flood Control, " dated 28 February 1940 and re-
vised 18 December 1944, was prepared by the Corps of Engineers.
Knightville Dam was included among the 29 reservoirs of the re-
vised comprehensive plan presented in this report.

Flood control and allied water uses in the Westfield River
watershed were discussed in part 2, Chapter XXI, Connecticut
River Basin, of '"The Resources of the New England-New York
Region,'" a comprehensive survey of the land, water and related
resources of this region. The report, prepared by the New Eng-
land-New York Interagency Committee, was submitted to the
President of the United States by the Secretary of the Army on 27
April 1956, The flood control plan set forth in this report in-
cluded two flood control reservoirs in the Westfield River water-
shed; namely, Knightville and Littleville, Part I and Chapter I of
Part 2 are printed as Senate Document 14, 85th Congress, l1st
Session., '

The Corps of Engineers report, '""New England Basins, Re-
port on Flood Control and Allied Purposes, ! dated 30 June 1955,
presented a comprehensive flood control plan for the Connecticut
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River basin essentially the same as that given in the NENYIAC
Report. ‘

An interim report, dated 30 April 1956 and printed as Senate
Document 17, 85th Congress, lst Session, reviewed the need for
additional flood control reservoirs in the Westfield River water-
shed and recommended that the authorized plan for flood control in
the Connecticut River basin be revised to include Littleville Dam
and Reservoir on the Middle Branch of the Westfield River, This
project was authorized by the Flood Control Act of 1958, Public
Law 85-500, 85th Congress, approved 3 July 1958.

An interim report, dated 6 November 1959 and printed as
Senate Documnent 109, 86th Congress, 2nd Session, again reviewed
the flood problems of the Westfield River watershed and recom-
mended the authorized plan for flood control in the Connecticut
River basin be revised to include the Westfield Local Protection
Project.

The Comprehensive Water and Related Land Resources Investi-
gation in June 1970 recommended a basinwide flood control plan
which included structural measures to be prepared by the Corps of
Engineers and the Soil Conservation Service. Structural measures
recommended for the Westfield River watershed by the Corps of
Engineers, namely, the Westfield LPP and a seasonal recreational
pool at Knightville Dam are briefly summarized:

(1) The Westfield LLPP, as proposed, would protect 2, 700
acres in Westfield, Massachusetts and would consist of 5,000 feet
of floodwalls and 43, 000 feet of earth dike along the main stem of
the Westfield and the Westfield Little Rivers and Powder Mill
Brook., In addition, the project would also include 6, 000 feet of
overflow channel on the Westfield Little and Westfield Rivers, two
pumping stations, ‘six street gates, one railroad gate and a small
length of channel realignment on Powder Mill Brook.

{2) A recreational pool at Knightville was proposed, to be
established after the spring runoff and maintained at elevation 538
feet msl (stage 58 feet) with a water surface area of 275 acres.

This pool would utilize 6,000 acre-feet or 0.7 inch of storage
(about 13 percent of the total storage capacity of the reservoir).
This proposal was not implemented due to state and local opposition,
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h. Flood Plain Information Reports

(1} General, These reports analyze topographic features
and hydrologic history to determine flood potential (i.e., flood
plain delineations and frequency of flood stages and discharges).
This information, where determined, is available to planning
groups, zoning boards, private citizens, real estate or industrial
developers and others to determine the wise uses of a flood plain.

(2) Westfield, A Flood Plain Information Report entitled:
"Westfield and Little Rivers - Westfield, Massachusetts, ' author-
ized under Section 206 of the Flood Control Act of 1960 (Public
Law 86-645), was prepared at the request of the city of Westfield
by the New England Division in June 1969,

i. Flood Insurance Studies, These studies, carried out under
provision of the National Flood Insurance Act of 1968 (Public Law
90-448, Title XIII), map communities eligible for the Flood Insur~
ance Program by risk zones and determine insurance rates. Ad-
ministration of this program is handled by the Department of
Housing and Urban Development which utilizes services of the pri-
vate insurance industry with Federal subsidization to provide flood
insurance to family dwellings and small business properties and
their contents.

As of June 1977, communities in the Westfield River watershed
which have instituted flood plain zoning to some degree in accor-
dance with this plan are Cummington on the Westfield River and
Hinsdale on the West Branch Westfield River.

j. Principal Project Problems. There have been no major
problemns with the structure or the reservoir area at Knightville
Dam.

In October 1966, leakage in 4 of the 5 water supply gates occur-
red at Littleville I.ake. This leakage was reduced to a negligible
amount by readjustment of the gate seals, Another problem occur-
ring at this time was damage to one of the water supply gates,
which was the result of gate #1 failing to stop after closure. Re-
pair of the gate was completed and the limit switch of the motor
was also replaced in order to prevent a recurrence.

In May 1972, the flood control gates of Littlevilie were dis~
covered to be operating very noisily, with some vibrations during
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closing cycles when the pool stages reached 528 to 533 feet msl,
Following recommendations of the gate manufacturers, the vibra-
tion noise problem was not considered serious - no action has been
taken.

k. Current Studies (1977)

(1) Westfield Local Protection Project. The necessity of
the project was brought about by extensive development of areas in
Westfield subject to flooding. Originally, the project was author-
ized in July of 1960, but failed to win voter approval in the Novem-
ber 1965 election, " As a result, authorization for the project was
allowed to expire.

Interest in this project was renewed however, and authori-
zation restored with publication of the Comprehensive Water and
Related L.and Resources Investigation; Connecticut River Basin.
This study, submitted to the U.S. Congress in June 1970, urged the
completion of this project with the inclusion of dikes and ﬂoodwalls
to protect the left bank of the Westfield River.

Current plans call for construction of dikes and floodwalls to
protect the city of Westfield - about 14, 000 feet along the left bank
of the Little River, 19,000 feet on the right bank of the Westfield
River above the confluence with the Little River, 6, 800 feet on the
left bank of the Westfield River upstream of Powder Mill Brook and
7,200 feet on the right bank of Powdermill Brook., The plans also
call for channel realignment of both the Westfield and Little Rivers
and construction of pumping stations and appurtenant structures,

Plate H-19 indicates the prdposed general plan as of August
1977 for the Westfield Local Protection Project.

(2) Modification to Knightville Dam, Pursuant to the author-
ity contained in Engineer Circular 1110-2-34, dated 1 November 1966,
Review of Design Features of Existing Dams, a review was completed
in March 1968 of all reservoirs in the New England Division. The
purpose of this hydrologic review was to determine whether existing
projects conformed adequately with current policies and criteria with
respect to safety and functional reliability. This study concluded
that additional freeboard was necessary at Knightville Dam.,

As a result of this finding, additional studies were made of
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Knightville, and a report, Hydrologic Review of Spillway and Storage
Capabilities of Knightville Dam, was prepared in September 1975,
This report determined that an additional 2.3 feet of freeboard was
required to bring Knightville up to current hydrologic design criteria,

Another aspect relative to current criteria in the Knightville
design is the limited amount of flood control storage. A study has
been conducted which considered structural measures for adding
various amounts of storage. However, structural modification to
increase freeboard and provide additional storage could not be eco-
nomically justified, and only stabilization of the spillway was
recommended,

(3) Modification to West Springfield Local Protection Praoj-
ect, This study is authorized under Section 216 of Public Law
91-611, dated 31 December 1970. Studies and evaluations are cur-
rently being conducted to determine whether this existing project
conforms adequately with current policies and criteria with respect
to safety and functional reliabilities. Results from the study are
expected during FY 1979.

4. ECONOMY OF THE WATERSHED

a, General. The Westfield River watershed encompasses,
either wholly or partially, approximately 30 communities in west-
ern Massachusetts, Most of these communities have population
densities less than 100 people per square mile. The northern por-
tion of the watershed is primarily rural and sparsely populated.
More concentrated population centers lie in the southern portion of
the watershed, including the cities of Westfield, West Springfield,
Holyoke, and the town of Agawam.,

Early development within the watershed occurred in the mid-
1700's, During this time numerous rivers and streams in the
watershed saw the development of many grist, saw and paper mills
and tanneries, However, due to the rugged terrain throughout the
region, expansion of industry was limited to the southeastern por-
tion of the watershed, hence northern communities concentrated
on agricultural activities.

b, Population. Holyoke, with a population of 50, 112 in 1970,
is the most populated of the communities within the watershed.
Following are Westiield with a population of 31,433, West Spring-
field with 28,461, and Agawam with 21,717, These are the only
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communities in the watershed with populations over 10,000, For the
20-year period from 1950 to 1970, Westfield, West Springfield and
Agawam experienced a population growth of 4, 30 and 113 percent,
respectively, while Holyoke experienced a loss of 8 percent. Most
of the remaining communities showed population increases.

c. Present Economy. Many residents living in the northern
portion of the watershed are still engaged in agricultural activities,
However, others from these areas commute to jobs in larger popu-
lation centers such as Pittsfield and Springfield.

Between 1960 and 1970, Westfield, West Springfield and Agawam
showed increases in total employment of 24,. 26 and 52 percent, re-
spectively, while Holyoke experienced a decline of 7 percent. Al-
though manufactu_ring is still the largest employer in these areas,
according to 1970 census data, the overall employment of manufac-
turing as well as agriculture has decreased throughout the water-
shed. Increases in employment were experienced in the services,
finance, insurance and real estate sectors.
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CHAPTER II

MANAGEMENT

5. GENERAL

a. Project Owner. BRoth Knightville Dam and Littleville Lake
ars owned by the New England Division, Corps of Engineers,

b. Operating Agency. The New England Division is respon-
sible for the operation and regulation of both projects. Staffing on
a normal work week, Monday through Friday, is 0800 to 1630 hours,
and from 0800 to 0900 on Saturday, Sunday and holidays, with the
Project Managers living on site. During flood emergency condi-
tions, the projects will be staffed on a 24-hour basis or as in-
structed by RCC.

Management and operation of water supply facilities at Little-
ville Lake are the responsibilities of the New England Division,
However, future water supply releases from the project will be
coordinated with the Springfield Water Engineer and Board of
Water Commissioners. A copy of the agreement between the
Corps and the city of Springfield is contained in Attachment A,

6. FUNCTIONAL RESPONSIBILITIES

a. Corps of Engineers., The reservoir regulation activities
are performed by the Reservoir Control Center (RCC), whose re-
sponsibilities are spelled out in a publication entitled: "Guidance
Memorandum, Reservoir Control Center, ' dated September 1971.
RCC is an element of the Water Control Branch within the Engi-
neering Division. Administrative and maintenance activities at
Knightville and Littleville are performed by Project Managers
under supervision of the Reservoir Branch of the Operations Divi-
sion, This supervision is facilitated by the Lower Connecticut
River Basin Manager who oversees the operation and maintenance
activities at Corps reservoirs in the lower basin, However, during
regulation periods the Project Managers report dlrectly to RCC for
regulation instructions and information,

The Water Control Branch is comprised of three sections,
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namely, Reservoir Control Center, Hydrologic Engineering, and
Hydraulics and Water Quality., RCGC consists of a staff of highly
trained hydraulic engineers who devote full time to the regulation
of reservoirs in New England, Members of the other sections not
only assist the RCC during routine and flood operations, but also
provide technical assistance to the Center as needed. An organi-
zation chart for reservoir regulation in the New England Division
is shown on plate H-20,

RCC is divided into basin units, each responsible for receiving
routine hydrologic and meteorologic reports and directing reser-
voir regulation within an assigned river basin, Personnel from
RCC and other sections of the Water Control Branch are assigned
to these units. KEach unit consisis of a regulator in charge of the
overall operation in the basin, and project regulators who receive
reports and issue instructions to individual dams either from NED
headquarters during working hours or from their homes during non-
working hours. Whenever severe emergency conditions exist,

RCC staffs NED headquarters and regulation units are organized to.
assure 24-hour operations as long as necessary. :

b. Other Agencies, There are no other Federal, State, County
or private agencies that have any respomnsibility in regulating the
flood control aspect of either Knightville Dam or Littleville Lake.

7. INTERAGENCY COORDINATION

a. Interagency Agreements, The Corps of Engineers has co-
operative working programs with the U.S. Geological Survey, the
National Weather Service and its Northeast River Forecast Center
at Bloomfield, Connecticut, The Corps uses the hydrologic and fore-
casting information from these agencies as an added guide in regu-
lating its flood control reservoirs in an efficient manner to provide
protection for all downstream communities.

b, Compacts. Congress, by the passage of Public Law 52, 83rd
Congress, 6 June 1953, granted its consent and approval to an inter-
state compact, covering the Connecticut River Valley, that had been
previously ratified by the States of New Hampshire, Vermont, Massa-
chusetts and Connecticut. The principal purposes of the compact
are:

(1) Assuring adequate storage capacity for impounding waters
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of the basin in the interest of flood control. Five dams - Union Vil-
lage, Surry Mountain, Knightville, Tully and Birch Hill were in -
operation at the time the compact was instituted. These dams were
endorsed by the compact and included in the tax sharing clause.
Twelve additional locations were agreed upon for future tax reim-
bursement if constructed.

{2) A system of tax loss reimbursement was set up so that
the States in the Southern Connecticut River basin would share the
tax loss with the Northern States from Federal acquisition of lands
for any flood control dam and reservoir built in the Connecticut
River Valley. A tabulation of this tax reimbursement is listed
below:

. Percent .
Recipient Tax Loss Reimbursing
State Reimbursed State
Vermont 40 Connecticut
Vermont 50 Massachusetts
New Hampshire 40 Connecticut
New. Hampshire 50 Massachusetts
Massachusetts 40 Connecticut

(3) Providing a joint or comnmon agency through which the
signatory States may effectively cooperate in accomplishing the ob-
jectives of flood control and water resources utilization in the basin.

The compact also provides for creation of a commission con-
sisting of three representatives from each State with authority to
enter into contracts and agreements and to make such ongoing studies
and investigations as may be required in the interest of flood con-
trol and in cooperation with Federal agencies.

¢, News Releases, It is the policy of the Corps of Engineers
to cooperate with the local press and all other forms of news media,
This cooperation provides the local community with information re-
garding the regulation of the Westfield River projects.

The primary source of information regarding the regulation of
the projects is the Public Affairs Officer who is responsible for is-
suing all communiques to the press and news media.

Whenever Project Managers receive requests for information

“
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from local news media and/or private citizens, the manager can re-
‘late information pertinent to lis project; however, he will not make
any flood forecasts., Referrals should be made to RCC or the
National Weather Service for additional information.
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CHAPTER 111

HYDROMETEOROQOLOGY

. DESCRIPTION OF WATERSHED

The Westfield River watershed, the fifth largest in the Connec-
ticut River basin, covers a large portion of the eastern slopes of
the Berkshires in western Massachusetts, The basin is located
within the confines of Berkshire, Franklin, Hampden and Hamp-
shire Counties, with a small portion extending into Hartford
County, Connecticut. The watershed has an approximate length of
48 miles in a north-south direction, an average width of about 11
miles and a total drainage area of 517 square miles. Elevation of
the watershed varies from 2,505 feet msl at Borden Mountain in
the headwaters to about 40 feet msl at the confluence with the Con-
necticut River in Agawam and West Springfield, Massachusetts.
Topography of the upper portion of the Westfield River basin,
above the city of Westfield, is rough and rocky and is drained by
many small streams which are conducive to rapid runoff. About
2 miles downstream of Westfield the flood plain is bisected by a
row of hills, Provin and REast Mountains, which are a section of
the Holyoke range.

The Westfield River rises in Savoy, Hampshire County, Massa-
chusetis at an elevation in excess of 2,000 feet above mean sea
level, The river follows a generally southeasterly course for
about 57 miles, joining the Connecticut River between West Spring -
field and Agawam, opposite the western limits of the city of
Springfield and about 75 miles ahove Long Island Sound., The
Westfield River has a total fall of about 2, 000 feet.  Profiles of the
river and its principal tributaries are shown on plate H-21.

The five principal tributaries of the Westfield River are the
Westfield Little River, Powdermill Brook, Great Brook, the
Middle Branch and the West Branch.

Westfield Little River has its source at Cobble Mountain Res~
exrvoir, a water supply and hydroelectric power reservoir in
Blandford and Granville. From its source the river flows in an
easterly direction for about 12 miles to its confluence with the
Westfield River in Westfield, It has a total drainage area.of 84,9
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square miles a'nd‘a fotal fall of about 830 feet. Approximately 45.5
square miles of drainage area is controlled by Cobble Mountain
Reservoir, ' .

Great Brook, originating at Congamond Lakes at Congamond,
Massachusetts, flows in a northerly direction to the Westfield
River in Westfield, Total drainage area of the brook is 30,2
square miles and the total fall in river miles is about 120 feet.

Powdermill Brook, originating in Westfield, Massachusetts,
flows in a southwesterly direction for approximately 9 miles..
‘Total area of the brook is about 20,1 square miles and the brook
falls a total of about 830 feet from its headwater to its confluence

with the Westfield River in Westfield, :

Middle Branch Westfield River, originating at the Peru-Worth-
ington town line in northwest Worthington, flows in a southeasterly
direction for about 16 miles to its confluence with the Westfield
River at Goss Heights in Huntington, It has a drainage area of 53
square miles and a fall cf about 1, 140 feet.

West Branch Westfield River has its origin in Becket and flows
in a southeast direction for about 17 miles to its confiuence with
the Westfield River in the southwest corner of Huntington, It has
an area of 96 square miles and a fall of about 860 feet.

9. CLIMATE AND RUNOFF

a. General. The Westfield River watershed has a variable
climate, with the lower basin relatively mild and typical of the
lower Connecticut River Valley while the upper watershed has a
more severe climate due to its rough topography and higher eleva-
tion, The temperature ranges from a summertime high in the
nineties to subzero periods in the winter. In the upper basin,
snow covers the ground from December until the spring melting
season in March and April. :

b. Temperature. The mean annual temperature _va.ries from
about 44° Fahrenheit in the mountainous regions to about 50 degrees
in the valleys. Recorded temperature extremes at representative
- stations within or adjacent to the watershed have varied from a
maximum of 102° Fahrenheit in the lower elevations to a minimum
of -30 degrees in the headwaters. Freezing temperatures may
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occur from September until late May. Table -3 shows the mean
monthly, maximum and minimum temperatures at Knightville Dam
in the Westfield River watershed, and at Stockbridge and Spring-
field which are in the vicinity of the watershed.

c. Precipitation. The average annual precipitation over the
watershed is approximately 46 inches, uniformly distributed
throughout the year. Table H-4 summarizes the monthly precipi-
tation at Peru, Knightville Dam, Chester and Westfield, Massa-
chusetts through 1975. Plate H-22 tabulates the annual precipitation
for these stations, '

d, Snow and Snow Cover, The average monthly snowfall at
Knightville Dam, Chesterfield, West Otis and Springfield are
shown in table H-5, Chesterfield and West Otis can be consid-
ered representative of the headwater region of the watershed.
Knightville Dam is typical of the area around the projects, and
Springfield is indicative of the lower portion of the watershed,

Snow surveys have been taken by the Corps of Engineers in the
upper Westfield River watershed since 1950. These surveys are
taken to determine the water equivalence and density of snow cover
and hence the runoff potential of the watershed due to snowmelt,
The Project Managers relay this data to RCC, where it is analyzed
with similar information from other basins. A weekly snow bul~
letin is prepared from the end of January through the end of the
snowmelt period in April.

Water content of the snow in the Westfield River watershed
normally reaches a maximum in the middle of March. The re-
corded mean, maximum, and minimum average basin water con-
tent of the snow in March are 4.0, 9.5 and zero inches, respec-
tively. Plate H-23 shows the mean, maximum and minimum as
presented in the bulletins, and pertinent data on the snow course
stations in the watershed are shown in table H-6,

e. Storms. The Westfield River watershed has experienced
storms of four general types, namely:

(1) Extratropical continental storms which move across
the basin under the influence of the "prevailing westerlies!'.

(2) Extratropical maritime storms which originate and
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Month

January
February
March

April
May "~
June

July
August
September

October’
November
December

ANNUAL

TABLE H-3

MONTHLY TEMPERATURES
(Degrees Fahrenheit)

Springfield, Mass,
Elev. - 190 ft, msl

Knightville Dam, Mass,
Elev, - 630 ft,msl

Stockbridge, Mass.,
Elev. - 820 ft,msl

(1904-1975) o (1949-1976) (1932-1975)
Mean Max. Min. Mean  Max. Min. Meaﬁ - Max. Min.
26.8 68 -18 21.4 60 -24 22.5 65 -29
27.8 74 -18 23.2 63 -24 23.4 63 -28
36.7 87 -11 31,7 69 -14 32,3 82 -17
48,4 93 10 44,4 84 10 44,1 89 9
59.5 97 27 54,8 90 23 55,1 92 24
68,4 101 32 64,7 99 32 63,4 92 30
73.3 104 30 69.2 99 40 67.8 97 37
71.5 102 39 66.8 100 .38 65.8 93 32
63.7 102 26 58.9 100 24 58.7 91 24
53,5 90 20 48.8 88 17 49,0 87 12
42,2 83 4 37.9 81 2 38. 6 79 -8
30.5 66 -16 26.1 61 -19 26.6 63 -21
50.2 104 -18 45,6 100 ~24 45. 6 97 -29




Menth

January
February
March

April
May
June

July
August
September

October
November
December

ANNUAL

January
February
March

April
May
June

July
August
September

QOctober
November

December

ANNUAL

MONTHLY PRECIPITATION

TABLE H-4

Westfield, Mass,

(Depth in Inches)

Elevation 220 feet msl

Period of Record-70 yrs

{through 1975)

Mean Maximum Minimum
3,08 7.52 0.77
3.31 6.75 1,24
3,77 9,71 0.27
3.96 8,72 0.75
3,75 7.08 0,88
3.99 10,09 0,39
3,83 10, 06 0.32
4, 05 26,85 0.71
4,03 12,41 0.24
3.50 12,50 0,05
4,11 .79 0,40
3.8¢9 8.90 0.60
45,21 70,33 29.69

Chester, Mass, *

Elevation 600 feet msl
Period of Record-58 yrs

(through 1975)

Mean Maximum
3.45 6,83
3,33 5.77
3,92 10.49
3,83 8.37
4, 32 9.92
4,45 14, 31
4,22 10,16
4, 32 18, 44
4,08 12,61
3,68 17,51
4,69 11,01
4,14 11, 39
48,43 76,15

Minimum

0.57
1,26
0,21

0.75
0,79
0.23

1,01
0.54
0.40

0. 00
1,00
0. 76

32,23

Knightville Dam, Mass,

Elevation 630 feet msl

Period of Record-27 yrs

(through 1975)

Mean Maximum Minimum
3.08 6.40 0,75
3,18 5.11 1,24
3,82 10.18 1,28
3,68 5,97 0,82
3,54 6.73 0,95
3,64 9,12 0.57
3,39 7.71 1,12
3,69 15,27 1,06
3.59 8, 06 1, 38
3,46 16,95 0,42
4,36 8.11 0,81
4,23 9,38 0,65
43,61 62.36 32,15

Hesk

Peru, Mass,

Elevation 1860 feet msl

Period of Record-36 yrs

(through 1969)

Mean Maximum Minimum
3,73 7.31 1,00
3,28 6.58 0,93
4,16 10, 32 1.25
3,76 6,43 0,68
4,03 7,77 0,92
4,33 10,55 1.53
4,60 10, 88 1,73
3,76 14,07 0,78
4,66 12, 36 0,68
3,65 14,37 0.76
4,27 8,35 1.27
3,93 10, 37 1, 14
48,20 65,42 36,15

% Discontinued in 1957, new station located in vicinity of the original station since 1962
#% Discontinued in 1969
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Month

January
February

“March

April
May
June

July
August
September

Qctober
November

December

ANNUAL

Knightviile Dam

TABLE H-5

MONTHLY SNOWFALL
(Average Depth in Inches)

‘West Otis, Mass.

' Chesterfield, Mass. _ _ : '
Elev. - 1360 ft, msl

Elev. - 1425 ft, msl
(1931-1975)

Elev., - 630 ft, msl
(1948-1975)

. Springfield, Mass. .
“ Elev, - 190 ft,msl

(1880-1975)

(1940-1975)

13.1 18.3 14,2
14,5 19. 8 16.3
12.2 14.9 13.3
2.8 5.1 4.9
0 0.2 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0.2 0.2
3.1 5.0 5.4
12.3 12. 8 11.4
55,9 76.3 ' 65.7

12.7
13.8
9.4

o

o o

jeo o

48,6




LZ

Course (Massachusetts)

Savoy

Spruce Corner
Cummington
Lithia Post Office
West Worthington
West Chesterfield
Middlefield
Chester

Knightville Dam

CORPS OF ENGINEERS

TABLE H-6

SNOW COURSE LOCATIONS

WESTFIELD RIVER WATERSHED

Elevation

1,800
1,400
1,100
1,180
1,790
740
1,670
720

500

Latitude
42°34
4231
42% 1
42%27
42%26
42%21
42%1:

42018

42°18!

Longitude
73%02:
72°5 11
72% 5!
72%0:
72°%5 8
72% 3
73%1"
72%59:

o
72 597

AN

Period of Record

Dec 1948 -~ to date

Dec 1948 - to date

Dec 1948 - Mar 1973

Jan 1958 - to date

Dec 1948 - to date

Dec 1948 - to date
Jan 1955 - to.date )
Jan 1955 - Mar 1973

Dec 1948 - to date



move northward along the eastern coast of the United States.

(3) Storms of tropical origin, some of which attain hurri-
cane magnitude,

{4) Thunderstorms produced by local convective action or
by more general frontal activity.

The most severe storms have been of tropical origin which
occur during the late summer and early autumn, The six notable -
recent storms in the Westfield River basin occurred in November
1927, March 1936, September 1938, December 1948, August and
October 1955. Of these, the events of November 1927, Septem-
ber 1938, August and October 1955 were of tropical origin. The
August 1955 storm, accompanying hurricane "Diane'', dumped
nearly 20 inches of rain in Westfield in about 48 hours establish-
ing the flood of record for the watershed.

f. Runoff

(1) Discharge Records, There are 8 USGS gaging stations
in the watershed (locations are shown on plate H-3). The period
of record for these stations is listed on page i at the front of the
manual. A daily hydrograph for the Westfield River at Westfleld
from 1935 to 1961 is shown on plate H-24,

N -

(2} Streamflow Data. Average annual runoff for the 61 -
year period of record for the gage on the Westfield River at West-
field is 25,7 inches, with a maximum of 44.1 inches in water year
1928, and a minimum of 11.1 in water year 1965. The mean an-
mual runoff represents about 55 percent of the mean annual preci-
pitation and about 50 percent of this runoff occurs in the spring
months of March, April and May. Discharges for the period of
record have varied from a maximum of 70,300 cfs on 19 August
1955 to a minimum of 9 c¢fs on 2 October 1921, The minimum
average daily flow was 40 cfs on 29 December 1914 and the aver-
age annual flow-is 940 cfs.

A surnmary of the maximum, minimum and average monthly
and the average annual runoff for selected USGS gaging stations
are shown in table H-7, Annual runoff for each station is listed
on plate H-25. A summary of runoff data for the stations is also
shown on pertinent data sheet i of hydrologic information. Rating
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A

Month

Januarv
Februarv
March
April
‘{av

June
July
August
Sentemher
Netaher
Novemher
Necember

Water Year

Month

Jaruary
Fehruary
March
April
May

June
July
August
September
Nctoher
November
December

Water Year

TARLE H-7
MONTHLY RUNOFF
WESTFIELD RIVER WATERSHED

(1) Adjusted for change in storage in Knightville Reserveir since 1943
(2) Adjusted for change in storage in Littleville Reservolr since 1965
(3) Adjusted for change in storage in Knightville and Littleville

29

Westfield River Middle Branch Westfield %iyer
at Kniphtville, Mass. (1) at Goss Heights, Mass.
(N.,A. = 162 sq. mi.) (D.A. = 52.6 sq. mi.)
1909-1974 1910-1974
Average Haximum Minimum Average Maximum Minimum
CFs Inches CF3 Inches CFS Inches CFS Inches CFs Inches CFS Inches
279 2.0 1315 4.8 46 0.3 95 2.1 213 4.7 15 0.3
260 1.7 667 4.3 65 0.4 85 1,7 235 4.7 17 nN.4
614 4.4 2050 14.6 158 1.1 208 4.6 653 14.3 60 1.3
923 6.4 1757 12.1 302 2.1 29n 6.2 594 12.6 83 1.8
433 3.1 910 6.5 166 1.2 132 2.9 280 6.1 41 0.9
231 1.4 829 5.7 41 n.3 66 1.4 351 7.4 4 0.1
122 0,9 479 3.4 21 0.2 32 0.7 150 3.3 5 0.1
98 0,7 745 5.3 14 0.1 27 0.6 316 6.9 3 0.1
115 0.8 986 6.8 16 n.1 32 0.7 328 7.0 1 n.1
153 1.1 1394 1n0.8 18 n.1l 51 1,1 507 I1.1 4 0.1
288 2.0 1155 7.1 39 0.3 98 2.1 366 7.8 g 0.2
307 2.2 1033 7.4 69 n,5 1n8 2.4 351 7.7 18 0.4
321 26.9 537 45,1 137 11.5 103 26.5 182 47,1 43 11.0
West Branch Westfield River Westfield River(3)
at Huntington, Mass. at Westfield, Mass.
(D.A. = 93.7 sq. mi.) (D.A. = 497 sq. mi.)
1935-1974 1914-1974
Average Maximum Minimum Average Maximum Minimum
£FS  Inches CF5  Inches LFS  Inches CFS  Inches CFS  Inches CFS  Inches
170 2.1 4N4 5.0 49 0.6 840 2.0 2211 5,2 196 0.5
168 1.9 371 4.2 44 0.5 812 1.8 1761 3.9 234 0.5
347 4.3 1089 13.5 121 1.5 1700 4.1 5515 12.9 618 1.5
508 6.1 ina7? 12.8 158 1.9 2405 5.5 4908 11.1 855 1.9
234 3.0 452 5.6 81 1.0 1233 2.9 2465 5.7 458 1.1
133 1.6 684 8.2 25 0.3 693 1.6 1926 4.4 181 0.4
65 n.8 3n7 3.8 8 n.1 432 1.0 1600 3.7 114 0.3
56 n,7 630 7.8 8 n.1 340 0,8 3393 7.9 83 0.2
58 n.7 575 6.9 9 n.1 380 0.9 2941 6.7 89 0.2
97 1,2 1033 12.8 16 n.2 439 1.1 4879 11.4 103 0.2
167 2.0 542 6.5 25 0.3 846 2.0 3384 7.7 202 0.5
202 2.5 662 8.2 40 0.5 934 2,2 2174 5.1 220 0.5
182 27.0 287 41.7 74 10,7 941 25.7 1580 44.1 368 11,09



tables for the USGS gages at Westfield, Huntington,'Gbs‘s Heights,
Knightville ahd several points along the Connecticut River are
shown on plates H-26 through H-34, '

g. Frequency Analysis

(1) Peak Discharge Frequency. The natural frequency of
occurrence of discharges for selected USGS gaging stations in the
Westfield River watershed is shown in table H-8. Frequency analy-
sis was made ih"accordance with procedures in ER 1110-2-1450,
""Hyd rologic _Fifequen‘cy Estimates, " dated 10 October 1962, Fol-
lowing a regional frequency analysis, a skew coefficient of 1.0 was
adopted for all tributaries of the Connecticut River, The following
discharge frequency data was prepared for the "Comprehensive
Water and Related Land Resources, Connecticut River Bagin' in
June 1970, and it includes only that data collected through 1963,

TABLE H-8

NATURAL PEAK DISCHARGE
FREQUENCY DATA

(in cfs)
Expected o _
Probability . Westfield West Branch = Middle Branch
Percent River at at at
Change Years Westfield Huntington Goss Heights.
0.50 200 127, 000 35,500 27,000
1.00 - 100 95, 000 27,000 . 20,000
2.00 _ 50 70,500 20,000 14,500
4,00 25 52, 000 14,700 .10, 900
5.00 - 20 47,500 13,300 ' 9,500
10.00 10 34,500 9,700 . 6, 900
20.00 5 25,000 6,900 4,900
50. 00 2, 16,300 4, 650 3, 350
99. 00 1- 11,400 3,350 2,400

- (2) Frequency of Reservoir Filling. The pool stage at
Knightville Dam has equalled or exceeded 65 feet, approximately
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13 percent of flood control storage capacity, about 38 times from the
beginning of operations in December 1941 through July 1977, The
pool stage at Littleville Lake has equalled or exceeded 526 feet msl,
approximately 10 percent of flood control storage capacity, about 14
times from the beginning of sperations in October 1965 through July
1977. A tabulation of these ‘operations, with the amount of flood-
waters stored, is presented in tables H-9 and H-10. Area-capacity
table and area-capacity and percent full curves are shown on plates
H-35 through H-37 for Knightville Dam and on plates H- 38 through
H-40 for Littleville Lake,

10. CHANNEL AND FLOODWAY

The nondamaging channel capacity downstream of Knighiville
Dam is approximately 4,500 cfs and about 1,700 cfs below Littleville
Liake on the Middle Branch of the Westfield River. Releases bring-
ing downstream flows up to nondamaging channel capacity should be
made at Knightville and Littleville during phase III regulation pro-
vided releaseés do not exceed peak inflow into the reservoir.

Principal damage centers in the Westfield watershed are West-
field and West Springfield. Key index stations in the Westfield
watershed include the gaging stations at Westfield and at Huntington.
Gaging stations on the Connecticut River at Montague City, Spring-
field and Hartford are monitored during flood control regulation,

The limiting influence on discharges from Knightville and Little-
ville is the flood plain in the heavily populated city of Westfield, A
stage of 14 feet (13,000 cfs) at the Westfield gaging station is con-
sidered to be the nondamaging channel capacity,

11, FLOODS OF RECORD

a. General. Flooding in the watershed can occur at any time
of the year. The floods of November 1927, September 1938, August
1955 and October 1955 were caused by heavy rainfall, while the
events of March 1936 and April 1960 were caused by heavy precipi-
tation, warm weather and considerable snowmelt.

" b, Historic Floods., Damaging floods have occurred along the
Westfield River and its tributaries since founding of the first settle-
ment in the watershed., Information regarding the most severe
flooding in this area was obtained through field investigations and
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TABLE H-9

SIGNIFICANT STORAGES
AT KNIGHTVILLE DAM

Maximum Storage Utilized
Date Stage Inches Acre-Feet Percent
May 1943 73.0 1.3 11,000 22
Nov 1943 77.0 1.5 12,700 24
Jun 1944 80.8 1.7 14,400 29
Apr 1945 78.0 1.5 13, 000 27
Jun 1945 78.0 1.5 13,000 27
Apr 1947 67.0 1.0 8, 800 18
Mar 1948 99,2 2.9 24,500 50
Jan 1949 130.2 5.7 49,400 100+
Nov 1950 65.8 1.0 8,350 18
Apr 1951 94,7 2.6 21, 800 44
Apr 1952 83.0 1.8 15, 600 31
Jun 1952 86.8 2.0 17,400 35
Dec 1952 66.0 1.0 8,450 17
Mar 1953 112.2 4,0 34,000 68
Sep 1954 66.9 1.0 8,700 18
Nov 1854 63,2 0.9 7,450 15
Aupg 1955 105, 0 3,3 28,500 57
Oct 1955 127.8 5.5 47, 200 96
Nov 1955 79.5 1.6 13, 800 28
May 1956 83.9 1.9 16,000 32
Apr 1958 67.2 1.1 8,900 18
Apr 1956 65.6 1.0 8,300 17
Oct 1959 70.4 1.2 10,000 21
Apr 1960 107.0 3.5 29,800 ;0
Apr 1962 79.7 1.6 14, 000 28
Apr 1967 75,4 1.4 12,100 24
Mar 1968 5.7 1.4 12,100 25
Apr 1969 89.0 2,1 18, 600 38
Apr 1970 65.0 1.0 8,100 17
Apr 1972 69. 4 1.1 9,550 20
Mar 1973 67.5 1.1 9,000 18
Jul 1973 71.1 1.2 10, 200 21
Dec 1973 83.9 1.8 15, 700 32
Mazr 1975 70.0 1.1 9,760 20
Sept 1975 71.7 1.2 10, 200 21
Jan 1976 65,8 1.0 8, 400 17
Apr 1676 76,2 1.4 12,300 25
Mar 1977 94,7 2.5 21,800 4

Zcro stage = 480 feet msl

32



TABLE H-10

SIGNIFICANT STORAGES
AT LITTLEVILLE LAKE

Maximum Storage Utilized
Date . Elevation Inches Acre-Feet Percent
Apr 1967 531.4 1.6 4,300 18
Mar 1968  534,0 1.9 5,200 22
Apr 1969 540.7 2.7 7,600 33
Apr 1970  529.0 1.3 3, 600 16
Apr 1972 536.3 2.2 6,000 26
Jun 1972 533.7 1.8 5,000 22
Jul 1972 530.5 1.5 4,100 17
Mar 1973 531.4 1.6 4,300 18
Jul 31973 530.8 1.5 4,200 18
Dec 1973 538.1 2.4 6, 600 28
Mar 1975 532.6 1.7 4,630 18
Sept 1975 . 535.1 1.9 5,310 - 20
Aug 1976 529.6 1.4 3, 800 16
Mar 1977 , 548, 6 3.9 10,900 46

 Zero stage = 518 feet msl
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5
research of published U,S. Geological Survey data and newspaper
accounts. These records indicale the floods of October 1869 and
December 1878 were severe, causing considerable damage through-
out the watershed. Other early floods in the Westfield River basin
occurred in March 1776, September 1826, February 1840, January
1841, April 1843, May 1854, "April 1862, April 1869, September
1879, January 1880, April 1895, March 1896 and February 1909.
The order of magnitude of these events is now known; however,
they were all smaller than the August 1955 flood, which is the
maximum of record. '

c. Recent Floods. Reliable records of flood stages in the
watershed have been tabulated since 1909. Minor floods are fre-
quent and occur nearly every spring, usually due to melting snow
or in the combination with heavy rains. Six major floods that have’
occurred in the basin since 1927 are briefly described in the fol-
lowing paragraphs. Flood information for these events at selected
locations in the watershed are given on page i at the front of the -
Manual. ‘ |

(1) November 1927. In late October 1927, a tropical storm
formed over the Caribbean, then started northward on 1 November,
and arrived at the lower end of Chesapeake Bay on 3 November. h
The storm followed a path over western Massachusetts and Vermont,
causing the greatest flooding on the Vermont tributaries of the Cor';_-'-(',
necticut River, and serious flooding in New Hampshire and western
tributaries of Massachusetts. In the Westfield area, flooding re-
sulted from heavy rains falling on an already saturated ground.
Rainfall totals from 2 to 4 November 1927 at Westfield, Chester
and Peru were 4.7, 7.5 and 6.0 inches, respectively, The maxi~
mum 24-hour rainfall at these areas were 3.9, 7.0 and 5. 6 inches,
respectively, Peak flows during this event at Middle Branch near
Goss Heights, Westfield River at Knightville and the Westfield
River at Westfield were 110, 98 and 86 cfs per square mile (csm)
of contributing drainage area, respectively., Total volume of run-
off at the Westfield gage from 3 to 10 November was 4.3 inches,

The maximum gage height at Westfield for this period was 25.4
feet, equivalent to 41,000 cfs.

(2) March 1936. After the first week of March 1936, un-
seasonably warm temperatures in New England continued for the
remainder of the month, Snow cover in most of the Connecticut
River basin was above average as little thawing had occurred in
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January and February. During the period 9-22 March, three storm
centers passed over New England, with heavy rainfall on 11-12 and
17-18 March., The total storm rainfall at Chester, Peru and West-
field was 8.5, 7.8 and 6.5 inches, respectively. Water equivalent
of the snowmelt during this period was estimated at about 5 inches,
During this $torm, peak flow readings at the gages on the Middle
Branch near Goss Heights, Westfield River at Knightville, and
Westfield River at Westfield were 160, 158 and 97 csm, respec-
tively, Total runoff at the Westfield gage between 9-22 March was
about 9.5 inches, and a flow of 46, 700 cfs (27. 2-foot gage height)
was observed, The Connecticut River at Hartford crested at 37,6
feet, causing the greatest flood in over 300 years of record. On
the Connecticut River, from the vicinity of Fifteen Mile Falls to

its mouth, all previously known flood discharges were exceeded
except in that part just downstream of White River Junction, Ver-
mont where the peak was less than that of the November 1927 event,

{3) September 1938, A major hurricane preceded by a
week of abundant rainfall caused serious flooding in the Connecticut
River basin on 21 September. Storm rainfall for the period from
17-22 September for Chester, Peru and Westfield was 10,3, 9.1
and 9.0 inches, respectively. Peak flows during this event at the
Goss Heights, Knightville and Westfield gages were 375, 234 and
112 ¢cam, respectively. Total runoff at Westfield for the period
20-25 September was about 5 inches. This was the second largest
flood on the lower Connecticut River and the greatest of record on
many of its tributaries in the central and lower portions of the
bagin. The flood crested at 35,4 feet in Hartford, which was the
second highest of record. 'The Westfield River at Westfield reached
a stage of 29,4 feet, equivalent to 53,500 cfs. Tributary compo-
nents for this event on the Westfield River are shown on plate H-41
and reservoir regulation in a recurrence of this flood is shown on
plate H-42,"

(4) December 1948, This event resulted from precipitation
over the watershed from 29 December to 1 January, with rainfall in
the area amounting to approximately 9 to 10 inches in the upper
basin and 3,7 inches in Westfield., Knightville Dam which had been
completed in 1941 filled to slightly above spillway crest, Peak dis-
charges at Westfield and at Goss Heights were 65 and 180 csm,
respectively. Total runoff for this period was about 3 inches at the
Westfield River. Regulation for this flood at Knightville is shown
on plate H-43. .
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{5) August 1955, This flood of record in the Westfield River
watershed resulted from 20 inches of rain from hurricane '"Diane"
falling on ground already saturated from 6 to 9 inches of rain the
previous week. Rainfall totals at Chester, Peru and Westfield for ‘
the period 11-20 August 1955 wére 17.8, 13,0 and 25,9 inches,
respectively. Peak discharges for this period at Goss Heights and
Westfield gages were 310 and 140 csm, respectively, Total runocff
at Westfield from 13 to 25 August was 6,2 inches. The stage on the
Westfield River at Westfield reached 34, 2 feet, equivalent to 70, 300
cfs. Peak inflow into Knightville was 16, 000 cfs and peak reser-
voir stage was 100 feet. Tributary components for this flood on the
Westfield are shown on plate H-42 and reservoir regulation on plate
H-42.

(6) October 1955, This flood resulted from a slow moving
storm which deposited up to 13 inches of rain in the watershed be-
tween 14-17 October, Rainfall totals in Chester, Peru and West-
field were 11,1, 7.6 and 13.4 inches, respectively. Total runoff
at Westfield for the period 15-19 October was 5.3 inches. Knight-
ville Dam was filled to a 127, 8 foot stage or 96 percent capacity
and peak inflow wasg 20, 000 cfs.

12, ANALYSIS OF FLOODS

a. Westfield River., Floodflows and precipitation records as
well as regulation experience at Knightville and Littleville were re-
viewed to determline runoff characteristics of the Westfield River
watershed, Considerations were: time of year when floods may
occur, effect of topography, relative timing and flood peak contri-~
butions at downstream damage centers on the Westfield and Con-
necticut Rivers, The analysis resulted in the following conclusions:

(1} Floods develop very rapidly in the watershed, Cresting -
occurs about 4 hours after an intense rainfall on the principal tribu-
taries of the Westfield River. At Westfield, the time of concentra-
tion is about 8 hours following heavy precipitation,

(2) Moderately high sprintime discharges occur frequently
as a result of melting snow but runoff from this source alone has
been insufficient to cause a major flood, However, rainfall in con-
junction with snowmelt runoff is a possibility evéry year and could
result in floodflows in the Westfield Rwer watershed and Connecti-
cut River basin, -
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(3) Peak flow from the spring runoff is gensrally of a lesser
magnitude than one resulting from an intense summer-type storm.

(4) The watershed responds quickly to periods of heavy rain-
fall, and since this type of rainfall occurs any time of the year, there
is no flood-free season in the Westfield River watershed. :

Principal flood producing tributaries to the Westfield River zat
Westfield include the Middle and West Branches, the Westfield Little
River, and Powdermill Brook, Below Westfield, Great Brook con-
tributes greatly to flows on the Westfield.

Large reservoirs and lakes, such as Cobble Mountain Reservoir
and Congamond Lake, can be effective in the control of minor and
moderate flooding in their respective tributaries. However, during
large floods the modifying effects of these can be overtaxed, and the
resulting high rate of spillway discharge could contribute to the flood
crest on the main river,

b. Connecticut River. Flooding along the Connecticut River is
caused by excessive rainfall, melting snow or a combination of both.
Analyses of record floods reveal that Connecticut River floods have
generally originated in one of the following manners: (1) as a general
basinwide flood usually with snowmelt, (2) in the northern portion up-
stream of White River Junction, (3) in the central portion between
White River Junction and Montague City, and {4) in the southern sec-
tor downstream of Montague City. The November 1927 event occur-
red in the central and upper portions of the basin, the March 1936
flood was basinwide causing considerable rainfall and snowmelt
throughout the basin, the September 1938 event originated in the lower
and central portions of the basin, and the flood of August 1955 was a
lower basin event,

¢, Ice Jam Flooding. During the spring runoff period, consider-
ation should be given to possible ice jam flooding along the Westfield,
Although normally not serious on this river, ice jam flooding has oc-
curred on the Westfield above the confluence of the Middle Branch
above the confluence of the West Branch at Huntington and at Russell,
Massachusetts on the Westfield River at Route 20,

13. DESIGN FLOODS

a. Spillway Design Flood
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(1) Knightville Degign Criteria, As presented in the "Analysis
of Design, " 1939, the forecast worst storm in the Knightville water-
shed, based on R&H 39, was developed by the National Weather Service
in conjunction with OCE. A design storm unit hydrograph was derived
from an analysis of several unit hydrographs for experienced gtorms
in the Westfield River watershed. This unit hydrograph was then ap-
plied to the maximum predicted storm resulting in the computed spill-
way flood. The ordinates of discharge of the computed unit hydro-
graph were increased by 1,70 without changing the storm duration:
thus, peak discharge and volume were increased 70 percent while the"
storm period remained unchanged.

Precipitation from the forecast worst storm was 16.4 inches
in 24 hours (infiltration - 0,8 inch and rainfall excess - 15, 6 inches),
The reservoir inflow and outflow peaks were 113, 000 (700 csm) and
91,000 cfs (560 csm), respectively, for the spillway design flood.

Spillway desigh requirements included: pool at spillway crest
at start of spillway design flood, gates closed during entire flood
period and maximum wave heights occurring at time of maximum
spillway discharge.,

(2) Knightville 1975 Criteria, Pursuant ta the auvthority con-
tained in Public Law 91-611, 91st Congress, Section 216, dated 31
December 1970, a review was made of the spillway design and real
estate acquisitions at selected older dams and lakes in the New Eng-
land Division to determine whether they conform adequately with
current policies and criteria with respect to safety and functional
reliability, The Knightville Dam report, completed in September
1675, included a deterinination of the adequacy of spillway discharge
capacity and freeboard allowances. Peak inflow and outflow for the
SDF are 14%,000 cfs (900 csm) and 137,000 cfs {850 csm) from 17.5
inches of runoff. A summary of original and 1975 hydrologic design
criteria is given in table H-11, '

The results of this study demonstrated that the present spill-
way at Knightville Dam does not meet capacity requirements of cur-
rent design criteria. The spillway design flood developed in this
study would not overtop the dam but would encroach 2.3 feet on the
original 5 feet of freeboard, resulting in a remaining freeboard of
only 2,7 feet, Althrough the discharge capacity of the spillway does
not fully meet present hydrologic design criteria, immediate correc-
tion of this problem is not considered necessary, However, if major
modification of Knightville Dam is planned for structural or other
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reason, increasing the height of the dam to conform to current
freeboard design criteria should be included. The revised spill-
way design flood is illustrated 7_03'1,Mp_1§i-te ~H-44,

(3) Littleville Design Criteria. Design Memorandum
No. 1, Hydrology and Hydraulic Analysis, April 1961, presents
the design criteria for Littleville Lake. The spillway design
flood represents the flood developed by using the probable maxi-
mum precipitation (PMP), the highest runoff factor and most
severe runoff producing combinations for the drainage area.
The spillway design flood was determined by applying an adopted
unit hydrograph (the computed unit hydrograph developed from
the September 1938 flood and increased by 16 percent) to the
rainfall excess, Reservoir peak inflow and outflow were 98, 000
and 92,000 cfs, respectively. '

Spillway design requirements include: reservoir filled
to spillway crest at start of spillway design flood, gates oper-
able throughout the flood period, and maximum wind and wave
action occurring at time of a2 maximum surcharge. Regulation
during the spiliway design flood is illustrated on plate H-45,

A summary of design criteria for Littleville is presented in
table H-11. Since this project is relatively new and its design
criteria is the same as that currently used, no further studies
are necessary. '

b. Standard Project Flood. A standard project flood for
Westfield, Massachusetts was developed from standard project
storm rainfall, as described in Civil Engineering Bulletin 52-8,
and unit hydrographs derived from analyzing recorded floods in
the watershed., This flood was used in determining hydraulic
design criteria for the proposed Westfield ILocal Protection
Project. ' '

The 24-hour standard project storm volume averaged 8.80
inches over the basin and losses totaled 1,40 inches, yielding
a rainfall excess volume of 7.40 inches. Regulation of the res-
ervoirs and natural and modified hydrographs at Westfield for
this flood are shown on plate H-46, ' '

14. FLOOD DAMAGES

a. Flood of August 1955, The record flood caused dam-
ages of $8 million (in 1955 dollars) in the Westfield River
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TABLE H-11

. SPILLWAY DESIGN CRITERIA

KNIG_HTVILLE DAM AND LITTLEVILLE. LAKE

Item

Spillway Design Storm

Basis of Design

Volume of Rainfall (inches)
Total Losses {inches)
Storm Duration (hours)

Unit Hydrograph

Unit Rainfall Duration (hrs)
Peak Flow (cfs)

Spillway Design Flood ‘

Peak Inflow to Res. (cfs)
Volume of Runoff (ac-ft)

Peak Outflow (cfs)

SDF Reservoir Regulation Plan

Knightville Dam

Initial Pool Elevation (ft, msl)
Qutlet Facility During Flood
Maximum Surcharge '
Elevation (ft, msl)

Freeboard Characteristics

Design Wind Velocity {mph)
Effective Fetch (miles)
Average Depth (feet)

Wave Runup (feet)

Wind Tide (feet)

Adopted Freeboard (feet)

Top Elevation of Dam (ft, msl)

Design

Criteria

R&H #39
16,4

0.8

24,0

6.0
11, 700

113, 200 -

134, 000
91, 000

| 610
Closed

625

630

1975

Criteria*

HR #33
18.8
1.2
24,0

3.0
11, 000

145, 000

152, 000
137, 000

580
Operable

627.3

80

0.63

Q0

3.25
Negligible
5.0

630

* Pool initially one-half full
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Littleville
Lake
Criteria

HR #33
25.1
2.7
30.0

98,000
62,500
92, 000

576
Operable

591

78
0.73
3.05
0.05

5.0
596.0



watershed, - with most damage occurring in Westfield,

b. Damages Prevented. The Littleville and Knightville
Reservoirs are regulated to provide flood protection for down-
stream communities, especially Westfield, They are also
regulated with a comprehensive system of reservoirs to reduce
flood stages along the main stem of the Connecticut River.
Since construction, the Littleville and Knightville projects have
prevented damages estimated at $950,000 and $19, 200,000,
respectively.

15. DROUGHTS

a. General. The Westfield River watershed lies within
the general zone classified as humid, where the average annual
precipitation is distributed reasonably well throughout the year.
In National Weather Service terminology, a drought is consid-
ered to be a period of 14 or more days in which less than 0.1
inch of precipitation falls in a 48-hour period. To the agri-
culturalist, a drought is a lack of soil moisture during the
growing season. Hydrologically, a drought is defined as a pro-
longed period of precipitation deficiency which seriously affects
riverflow as well as surface and ground water supplies, Peri-
ods of deficient precipitation and runoff have occurred in the
watershed.

b. History, The drought history in the watershed ex-
tends back more than 100 years. Several periods of below
average precipitation have occurred prior to 1960, with the
most notable in 1880 to 1883, 1894, 1930 to 1932, and 1941,
The most severe period prior to 1960 was from 1930 to 1932
and was used by many communities as design criteria for
water supply purposes.

c. Drought of 1961 to 1966. This drought was the long-
est and most severe in the history of the Connecticut River
basin. During this period, the cumulative precipitation defi-
ciency at Westfield was 60.2 inches, or 133 percent of the
average annual precipitation, The cumulative runoff deficiency
for water years 1961 to 1966 at the Westfield River at West-
field was 47.3 inches or about 184 percent of the average
runoff, Rarely is a deficiency of ground water carried over
from one growing season to the next in New England, since it
is replenished during each spring runoff., However, this
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condition occurred in the winter of 1964-1965, resulting in a
runocff on the Westfield River at Westfield of 11,09 inches or
about 43 percent of the average yearly runoff (refer to plate

H-25). '
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CHAPTER IV

COMMUNICATIONS

16, GENERAL

All communications between the Project Managers and RCC
are made via the NED radio network during normal work hours
or when NED headquarters are otherwise manned, Whenever the
radio network is inoperative, communications are made by tele-
phone, During nonwork hours, reports and regulation instruc-
tions are issued via telephone to or from the homes of WCB
personnel, In the event of failure of the NED radio network and
telephone service, emergency communications will be attempted
through the State Police or Civil Defense radio facilities. In
addition, radios located in the Automatic Hydrologic Radio Re-
porting Network facilities in the field are tied directly to the
RCC computer room, serving as a backup system for normal
radic communication. Location of the sites are listed in para-
graph 19,

17. PRECIPITATION REPORTING NETWORK

Reports of precipitation data from the Westfield River
watershed are used primarily for the purpose of alerting RCC
personnel and for providing a basis for appraising the severity
of the storm. Collection and reporting of precipitation data
from Knightville Dam and Littleville Liake is the responsibility
of the Project Managers who also receive calls from observers
in the watershed. Identification and location of these observers
are listed in the RCC telephone directory which is updated
annually,

The Reservoir Control Center periodically reviews network ar-
rangements to insure that an adequate reporting network is main-
tained. The Northeast River Forecast Center in Bloomfield,
Connecticut receives precipitation reports from observers in and
near the Westfield River watershed, which are made available to
RCC upon request, In addition, cooperative reporting procedures
from most Corps dams have been established with the River Fore-
cast Center and have been detailed in separate memos to each
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Project Manager.. Locations of the National Weather Service pre-
cipitation stations are shown on plate H-3.

18, RIVER REPORTING NETWORK

a. General. A network of river stage observation stations,
which is part of an overall river reporting system for the Connec-
ticut River basin has been established. This network assists in
the execution of the reservoir regulation plan by permitting per-
sonnel in RCC and at the dams to obtain river stages at selected
key inclex stations located on tributaries or on the Connecticut
River. : '

b. River Reporting System. The river reporting system in
the Westfield River watershed consists of a USGS gage on the West.
Branch Westfield River at Huntington, and a USGS gage on the
Westfield River in Westfield. Other gages on the Westfield River at
Knightville and the Middle Branch Westfield River at Goss Heights
are downstream of Knightville Dam and Littleville Lake and serve
as indicators of the discharge from the dams. The Montague City,
Springfield, and Hartiord telemarks on the Connecticut River are
also used in the river reporting system. A brief discussion on
each follows:

(1) Westfield River

(a) Westfield River near Westfield, The USGS gaging
station near Westfield (see plate H-31) measures runoff from 497
of the total 517 square mile watershed. The gage is located on the
left bank of the Westfield River, 0.7 mile downstream of Great
Brook and 3 miles east of the city of Westfield, The gage has been
in operation almost continuously since 1914 and is telemark equipped.

(b) West Branch Westfield River at Huntington. The
USGS gage at Huntington (see plate H-32) is located on the left bank
of the West Branch, 0,4 mile downstream from Roaring Brook and
1,5 miles upstream from the mouth. This gage records the run-
off from 93.7 square miles or practically the entire contribution of
the West Branch to the Westfield River. The gage has been in oper-
ation since September 1935, and is telemark equipped.

(¢} Middle Branch Westfield River, Goss Heights.
The USGS gage at Goss Heights (see plate H-33) is located on the
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right bank of the Middle Branch at the Goss Heights highway bridge,
0.35mile upstream from the mouth and 1.7 miles north of Hunting-
ton. This gage records the runoff from the Middle Branch drain-
age area of 53.0 square miles, of which 52.3 are controlled by the
Littleville Reservoir. This gage has been in operation since July
1910.

(d) Westfield River at Knightville, The Knightville
gage (see plate H-34) is located on the left bank of the Westfield
River, 0.2 mile downstream from Knightville Dam, 0.2 mile up-
stream from Sykes Brook, 2.4 miles upstream from the mouth of
the Middle Branch and 3,5 miles north of Huntington, The gage
records runoff from a drainage area of 162 square miles or the
drainage area of the Knightville Reservoir and is read rernotely at
Knightville Dam, This gage has been in operation since August
1909, -

(2) Connecticut River

(a) Connecticut River at Montague City. The USGS gage
at Montague City (see plates H-26 and 27) is located on the left bank
of the river 75 feet downstream from the NYNH&H Railroad bridge
at Montague City and 1, 000 feet downstream from the mouth of the
Deerfield River, This gage records runoff from 7, 865 square miles
and has been in operation since 1904, This gage is telemark equip-
ped.

(b) Connecticut River at Springfield. This gage (see
plate H-28) is situated on the left bank at the York Street pumping
station, approximately 4,500 feet downstream from Memorial
bridge and about 3, 000 feet above the confluence of the Westfield
and Connecticut Rivers. It is used to measure stages associated
with runoff from a drainage area of 9,587 square miles, including
the Westfield River drainage area,during flood periods. Data from
the gage is automatically transmitted via radio signal to the Reser-
voir Control Center.

. (¢} Connecticut River at Hartford. The National
Weather Service gage on the Connecticut River in Hartford, Con-
necticut (see plate H-28) is located on Bulkeley bridge in Hartford,
This gage is in a natural storage reach, resulting in a hysteresis
curve for the stage-discharge relationship. During flood periods
it is suggested that this gage be used as an indicator of stage but not
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for determining disdharge. The Connecticut River at this gage,
which has been in operation since 1902, has a drainage area of
10,428 square miles, The station is telemark equipped., Infor-
mation concerning other key locations along the Connecticut River
and its tributaries are obtained from other Project Managers of
flood control projects and the River Forecast Center, ‘

19, AUTOMATIC  HYDROLOGIC RADIO REFPORTING NETWORK

The effective regulation of flood control projects in New Eng-
land, consisting of 35 flood control dams and 4 hurricane barriers,
requires a reliable and rapid method of collection and coordinating
hydrologic data by the Reservoir Control Center. In January 1970,
the installation of an Automatic Hydrologic Radio Reporting Net-
work (AHRRN) was completed.

Radio gaging' stations have been established at the following
locations in the Connecticut River basin:

Connecticut River at Wells River, Vermont

White River at West Hartford, Vermont

Connecticut River at White River Junction, Vermont
Connecticut River at North Walpole, New Hampshire
Ashuelot River at Keene, New Hampshire

Deerfield River at West Deerfield, Massachusetts
Connecticut River at Montague City, Massachusetts
Chicopee River at Indian Orchard, Massachusetts
Westfield River at Westfield, Massachusetts

Connecticut River at Spriﬁgfield, Massachusetts
Mad River Lake at Winchester, Connecticut
Farmington River at Collinsville, Connecticut
Farmington River at Rainbow, Connecticut
Connecticut River at Hartford, Connecticut

Plate H-47 shows a computer printout of a typical interroga-
tion. Related information from the interrogation (see plate H-48)
is transmitted to the Project Manager at Littleville Lake.

Details of the computer controlled radio hydrologic reporting
network are covered in a report prepared by RCC in August 1976,
entitled: '"Flood Control, Automatic Hydrologic Radio Reporting
Network."
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20° LANDSAT EXPERIMENT

In June 1972, NED entered into a contract with NASA for an
experiment to study the feasibility of using the Earth Resources
Technology Satellite ("ERTS" or "LANDSAT ") for collecting hydro-
logic data from Data Collection Platforms which were instalied at
about 25 locations throughout New England, with many situated at
USGS gaging stations, A major objective of this experimental pro-
gram has been to compare the cost, reliability, and operational
effectiveness of the LANDSAT Data Collection System with the
existing NED (AHRRN) radio network. The results and recommend-
ations are summarized in a final report to NASA in September 1977.

21, REPORTS

a. Weekly Reports, The Project Manager makes a routire
report via radio (or telephone) to RCC each Friday morning. This
report insures continuous contact between operating personnel and
RCC, and also serves as a check on the communications network.
The report includes the preceding 24-hour precipitation, current
weather conditions at index stations and other miscellaneous data.
A sample of a completed NED form 477 is shown on plate H-49.

b. Alerting Reports. An alerting report is promptly made
and includes pertinent data that is readily available together with a
general appraisal of local conditions although data from all preci-
pitation or flood index stations may not be available. Whenever
any of the following conditions occur, the manager will immedi-
ately notify RCC:

(1) Precipitation, Occurrence of l-inch precipitation or
any other amount as indicated by RCC, during any 24-hour period
at either Knightville Dam or Littleville Lake.

(2) Reservoir Stages., A reservoir stage of 25 feet and
rising during the nonfreezing season or 30 feet and rising during
the freezing season at Knightville Dam or a reservoir elevation
of 522 feet msl and rising at Littleville Lake.

(3) River Stages. Whenever a rising Westfield River
reaches the following stages at the following locations:

Westfield River at Westfield gage - 8 feet (3, 720 cfs)
West Branch at Huntington - 3, 8 feet (1, 640 cfs)
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(4) Unusual Conditions. Unusual local conditions such as
difficulty with the gates, ice jams, excessive debris, bridge fail-
ures, etc, will be reported

C. Supplernental Reports. Supplemental radio (or telephone)
reports are made to RCC by the Manager either following instruc-
tions from RCC or if it appears that flood conditions might develop
in the watershed as the result of melting snow, ice jams, dam
failures or heavy localized rainfall, The time and frequency of
these reports are dependent upon the severity of conditions and
specific instructions from RCC. Plate H-50 shows a typical re-
porting log, indicating the data to be included in reports by the
Project Manager during flood periods, Insofar as practicable, the
following information is included in the flood report to RCC.

(1) Précipitation at Dam. The total amount of precipita-
tion which has fallen up to the time of reporting and several inter-
mediate amounts with times of observation, as indicated by RCC.

1

(2) Reservoir Stage. The pool stage at time of reporting
and several previous readings with corresponding times to deter-
mine the rate of rise and define the inflow hydrograph. .Accurate
readings of stage and time are essential to facilitate computation
of inflow (see plates H-51 through H-53).

(3) Gate Positions. Gate openings and discharges at time
of reporting and at beginning of storm, Any gate changes since
preceding report should be included with correspondmg stage and
discharge.

(4) Precipitation Reports from Observers, Rainfall data
received from cooperative observers,

(5) River Stages. Westfield River stages with times of
observations from gages at Huntington and Westfield as requested
by RCC.

(6) Snow Cover. General snow cover which may affect
runoff conditions throughout the basin.

(7) Miscellaneous Data. Any other information which
might be pertinent such as temperature, etc,

d. Special Reports, A special report is submitted by the
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Manager to RCC whenever unusual cii‘cu:mstances occur during a
flood or as requested by RCC. The report may be written in long-
hand and should describe the subjects outlined below if appropriate.

(1) Observations at Dam. The Manager makes general
observations of conditions occuring at the outlet works as listed
on the following page. The observations are entered in the log
book at the dam. If possible, photographs are taken of any unusual
conditions, mnoting date, time, reservoir gage heights and position
of the gates. Observations which should be reported to RCC are:

(a) Extent and action of eddies and waves in the
vicinity of the conduit intakes and portals.

' (b) Extent and action of turbulence or eddies down-
stream of the spillway and outlet works,

- (¢) Effect on flow through the gates due to an accumu-
lation of ice or debris at the intake.

(d) Pool elevation and position of gates where gate
vibration or whirlpools develop.

(e) Any seepage, noting color of discharge, or em-
bankment sloughing, which may appear at the downstream side of
the dams or dike.

(f) Any other unusual hydraulic phenomena that may
occur,

(2) Observations at Downstream Control Points., During
periods of reservoir regulation, particularly while emptying the
reservoir, reconnaissance of downstream conditions is made by
either or both Managers, upon specific authorization of RCC, to
obtain further flood data in any of the downstream damage areas or
control points on the Westfield or Connecticut Rivers,

e. Snow Survey Reports. Snow courses have been estab-
lished at selected locations within the upper watershed (see table
H-6). Weekly surveys are made by the Managers during winter
and early spring to determine the depth of snow and equivalent
water content. Dates for surveys are determined each year by
RCC so as to correspond with monthly bulletins of the U.S. Geo-
logical Survey and supplemental data from State agencies and
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power companies‘.” The report will contain the name of the station,
snow depth and water equivalent.

f. Northeast River Forecast Center Reports. The Project
Manager at Knightville Dam or Littleville Lake will make a daily
telephone call at 0815 hours to the Northeast River Forecast
Center (NERFC) for the purpose of transferring hydrologic and
climatologic conditions at the reservoirs. The following para-
meters will be reported on a 7-day basis:

Dam

Date

Time of observation

Precipitation (24-hour)

Present weather

Depth of new snow

Total depth of snow

Temperature - maximum preceding 24 hours
Temperature - minimum preceding 24 hours
Temperature - current

The above data will be used to develop a Westfield River head-
water statement. The statement, transmitted by NERFC to RCC
twice weekly, gives the amount of rainfall in 6 hours required to
produce runoff varying from .25 to 5 inches into our reservoirs,

22. SPECIAL ADVISORIES

In accordance with regulations set forth in EM 500-1-1,
"Domestic Emergency Operations, " and the "Guidance Memoran-
dum, Reservoir Control Center,! special advisories from RCC on
flood potential and progress of all threatening storms are sub-
mitted to the Division Engineer and to the Chiefs of Engineering
and Operations Divisions. F'lood reports are also prepared for
OCE by RCC,

23. MAINTENAN_CE OF LOG
All reports, instructions, rec_ords of unusual circumstances
at the dam, and information pertinent to regulation of the reser-

voir are entered in the logs (NED Form 503). A log is maintained
by the Project Managers and Reservoir Control Center,
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24, GATE OPERATION RECORD

All gate operations are carefully noted on NED Form 90, a
sample of which is shown on plate H-54 and submitted bimonthly
to RCC. All operations are noted regardless of the duration of
the change in gate position. The report includes data and time of
day, reservoir stage, outflow, precipitation, gate opening, tail-
water reading and remarks column. RCC personnel utilize the
Form 90's in the preparation of the monthly charts of reservoir
regulation, which serve as permanent records of reservoir oper-
ation when the projects become operational, Form 90's are also
utilized in the preparation of yearly reservoir regulation exhibits
for the RCC Annual Report, which is sent to OCE, NED person-
nel, other agencies, and to the public.
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CHAPTER V

HYDROLOGIC FORECASTS

25, NATIONAL WEATHER SERVICE

a. Weather Forecasts. The National Weather Service in
Boston, Massachusetts is responsible for issuing daily weather
forecasts for public dissemination through the news media.

These reports are received at RCC approximately four times each
day on the Weather Service teletype loop.

b. Precipitation Forecasts. In addition to the normal weather
forecasts, quantitative precipitation forecasts are received daily’
by RCC. Supplemental weather information and forecasts prior to
or during floods are made available upon request,

¢. River Forecasts, The Northeast River Forecast Center
at Bloomfield, Connecticut is responsible for preparing and dis-
geminating flood forecasts for the Connecticut River and some of
the principal tributaries, Flood forecasts in the Connecticut River
basin are listed for the following locations:

Connecticut River at North Stratford
Connecticut River at Dalton ‘
Connecticut River at Wells River -
Connecticut River at White River Junction
Connecticut River at North Walpole

Connecticut River at Montague City
Connecticut River at Thompsonville
Connecticut River at Hartford
Connecticut River at Bodkin Rock
Passumpsic River at Passumpsic

Ammonoosuc River at Bath
White River at West Hartford
Chicopee River at Indian Orchard
Farmington River at Rainbow

Stages on the Westfield River at Westfield are also monitored
for the purpose of preparing flood forecasts; however, these
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forecasts are not included with the previous listed stations when a
flood forecast statement is issued by NER¥C,

26. CORPS OF ENGINEERS

a. Westfield River Forecasts, During flood periods in the
Westfield River watershed, the Knightville and Littlevilie Reser-~
voirs are operated to protect the downstream community of West-
field. The Westfield River enters a large flood plain in the city,
and extensive development in this area has limited the nondamag-
ing channel capacity to approximately a 14-foot stage at the West-
field gage, or about 13,000 cfs (26 csm).

Operating experience at both projects has shown that regu-
lating for specific river conditions at Westfield, Knightville and
Littleville Reservoirs automatically provide protection to other
communities downstream where channel capacity is greater. The
two reservoirs control about 65 percent of the Westfield River
drainage area at Huntington, about 45 percent at Westfield and 40
percent at the mouth.

During a flood period, the Knightville Project Manager con-
tinually monitors river stages at Huntington and Westfield, which
can be accomplished quite easily as both gages can be interro-
gated via telephone. High flow travel times from both reservoirs
to Westfield is 4 to 5 hours and from Westfield to the mouth of the
river, another 3 to 5 hours. Considering these hydrologic charac-
teristics of the Westfield watershed and the fact that RCC con-
tinually receives weather, quantitative precipitation and flood
forecasts from the National Weather Service, data from the auto-
matic hydrologic radioc reporting system and the other 25 manned
dams, it has not been considered necessary to develop a specific
flood forecasting procedure for the Westfield River,

b. Future Flood Forecasts., The Master Manual for the Con-
necticut River basin has been initiated and will include procedures
for Connecticut River flood forecasting and releasing of stored
waters from the entire reservoir system during recession of a
flood.

In December 1971, the Reservoir Control Center requested
the Hydrologic Engineering Center to develop a flood forecasting
technique for the Merrimack River basin based on "'real time"
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CHAPTER VI

RESERVOIR REGULATION

27. PLAN - GENERAL OBJECTIVES

The general objective of the regulation procedures for the
Westfield River watershed is to provide a comprehensive tool for
guiding those responsible for operating Knightville Dam and Little-
ville Lake in accomplishing the missions for which these projects
were authorized, This plan.will allow for the most efficient pro-
tection of immediate downstream communities on the Westfield
River and communities further downstream on the Connecticut
River. Procedures for maintaining and operating the water
supply pool and facilities are also included.

28. NONFREEZING SEASON

Knightville Dam is authorized as a dry bed reservoir and will
have a normal gate setting during the nonfreezing season of 3'-3'-3",

A water supply pool will be maintained year round up to 518
feet msl at Littleville L.ake. The normal gate setting during the
nonfreezing season is 3'-3',

29, FREEZING SEASON

A winter pool will be maintained at Knightville Dam at a stage
between 15 and 20 feet to prevent freezing of the flood control
gates, The pool will be developed gradually with some water being
released continually, Once the pool is established the Project
Manager will make, small adjustments {maximum gate opening at
each gate not to exceed 3 feet) in gate openings to maintain the
pool at a relatively constant level., RCC will instruct the Project
Manager when the winter pool is to be established in the fall and
lowered in the spring.

If a winter pool at Knightville continues to rise above 30 feet
with 3-foot gate openings, the Reservoir Control Center will be

contacted for instructions,

During cold weather at Littleville Lake, the flood control
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gates will be operated daily to prevent freezing. The normal gate
setting during the freezing season will be 3'-3',

Operating experience at Littleville has indicated that gate
freezing is not normally a problem. However, if gate freezing
creates difficulty at Littleville, the two flood confrol gates will be
throttled sufficiently to keep them submerged.

30. FLOOD CONTROL

a. Objective, Flood control objectives of both Knightville Dam
and Littleville Lake are directed to provide flood protection to West-
field and other downstream communities on the Westfield River, and
in conjunction with other flood control reservoirs in the Connecticut
River basin, to alleviate flooding at downstream communities on the
main stem of the Connecticut River,

b, Regulating Constraints

(1) Minimum Releases, A minimurm release of about 10 to
20 cfs should be maintained from each project during periods of
flood control regulation in order to sustain downstream figh life.

(2) Flowage Kasement in Reservoirs., Land is owned in
fee to spillway crest elevation at Knightville (610 feet msl - 130
foot stage), and 5 feet above spillway crest at Littleville (581 feet
msl). It is possible that adjacent lands which are above fee taking
could become inundated during a rare flood; therefore, observa~-
tions will be made periodically by the Project Manager to determine
if any development has occurred which could be affected. These
inspections will be conducted by the Project Managers or their
assistants,

(3) Recreation Areas. Since inundation of the Indian Hol-
low camping area at Knightville Dam begins at a stage of 80 feet,
consideration should be given to minimizing the inundation of these
facilities,

{4) Downstream Developments. When ice jamming is a
possibility on the Westfield River, observations should be made to
determine if releases from the projects are affected by downstream
ice jams, hence creating problems to developments along the river,
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31. FLOOD PERIOD

~ a. General. Regulation of flows from Knightville Dam and
Littleville Lake are initiated for heavy rainfall over the Westfield
River watershed and also for specific river stages at key West-
field and Connecticut River index stations. Regulation may be con-
gidered in three phases during the course of a flood: Phase I - the
appraisal of storm and river conditions during development of the
flood leading to the initial regulation, Phase IL - regulation of proj-
ects while the Westfield River and/or Connecticut River floodflows
crest and move downstream, and Phase Il - emptying the reser-
voir following downstream recession of the flood. The standard
operating procedures (SOP) for regulating the reservoirs are shown
on plate H-55.

b. Phase I - Appraisal, Initial Regulation. During this phase
it is important to collect rainfall and discharge data in order to ap-
praise the development and magnitude of a flood in the basin. Col-
lection of data is facilitated at Littleville by a teletype machine
which receives reports from the automatic hydrologic reporting
network. Information from regular interrogations in Waltham
from stations in western Massachusetts and Connecticut is auto-
matically transmitted from RCC to Littleville, In addition, these
stations can be manually interrogated by the Littleville Manager
(a sample printout from the teletype is shown on plate H-48}.

Also during Phase I gate operations at Knightville Dam and
Littleville Lake will be initiated to restrict the reservoir discharge
in accordance with the SOP on plate H-55. The portion of the total
to be released from each reservoir will be directed by RCC.

Consideration will be given to partial closure of the gates at
both projects (Knightville 1°-1'-1' and Littleville 1'-1') for any
of the following conditions:

(1) Whenever a rainfall of 2,0 inches on snow-covered,
wet or frozen ground or 3,0 inches on dry ground occurs within a
24-hour period at either dam.

(2) Whenever the stage at the USGS gage at the West Branch
River in Huntington reaches 6.0 feet (4, 100 cfs) and rising. A stage

discharge table is shown on plate H-32,

(3) Whenever the stage at the USGS gage at Westfield
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reaches 12.0 feet '(9, 570 cfs) and rising., A stage-discharge table is
shown on plate H-31.

(4) Wheﬁ"the Connecticut River is rising and approaches
the following stages:

26 feet at Montague City { 68,800 cfs)
16 feet at Springfield (104, 000 cfs)
16 feet at Hartford { 66,000 cfs)

c. Phase II - Continuation of Regulation. An important regu-
lation activity during this period is the collection of hydrologic data
such as: (1) preclpitatmn amounts throughout the watershed as well
as surrounding areas, (2) show cover and water content in case of
spring floods, (3) stage and discharge values at downstream control
points, and (4) other pertinent data which would assist in the regula-
tion. During this phase, the reservoir discharge is regulated to re-
duce downstream f{looding on the Westfield and Connecticut Rivers,

As a flood develops, considerable judgment and experience are
necessary to vary the regulation in accordance with the amount of
residual reservoir storage at Knightville and Littleville, river stages
at Westfield, water content of the snow remaining in the watershed
and weather forecasts. In general, continuation of regulation will be
governed principally by the stage at the USGS gage at Westfield and
the reservoir pool stages, :

Secondary river rises from additional rainfall or spowmelt will
be considered applicable to Phase II. With rising stages at the West-
field River at Weqtﬁeld consideration will be given to travel times
from the dams to Westfield in order to anticipate river stages. Ap-
proximate peak travel times to Westfield from Knightville Dam and
Littleville Lake are-about 4 to 5 hours.

The preceding conditions will usually govern the continuation of
regulation in Phase II, but in some cases flood conditions on the
Connecticut River will be the controlling factor. Generally, regula-~
tion in Phase II will continue until the flood peak has passed Hartford
and flow has receded to safe channel capacity along the Westfield
River and at Springfield on the Connecticut River. Approximate
travel times for the watershed are listed on page i and plate H-55,

Consideration will be given to complete closure of the gates at
both projects (Knightville Dam 0'-0'-0.1' and Littleville 0'-0. 1)
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for any of the following conditions:

(1) Whenever a rainfall of 3.0 inches on snow-covered,
wet or frozen ground, or 4,0 inches on dry ground occurs within a
24-hour period..

{(2) Whenever the stage at the USGS gage at Westfield
reaches 13,0 feet and rising, or whenever the stage at the USGS
gage at Huntington reaches 6,6 feet (5,000 cfs) and rising.,

(3) Whenever the Connecticut River is rising and approaches
the following stages:

28 feet at Montague City ( 79,000 cfs)
18 feet at Springfield (126,000 cfs)
18 feet at Hartford ( 80,000 cfs)

d. Phase IlI - Emptying the Reservoirs. Following recession
of the flood peak at downstream index stations on the Westfield and
Connecticut Rivers, the reservoirs will be emptied as rapidly as
possible. The contribution of each reservoir to the total discharge
at these stations will be as directed by RCC. Releases will be made
in a manner which will not cause the stages downstream to exceed
the maximum stages given below.

Maximum
Gage Site Stage Discharge
{feet) (cfs)
Middle Branch River at Goss Heights 6 ‘ 1,700
Westfield River at Knightville 6.6 4,500
Westfield River at Westfield 14 13, 000
Connecticut River at Springfield 20 151, 000
Connecticut River at Hartford 22 113,500

Rating tables for these and other gaging stations are shown on
plates H-26 through H-34, ‘

Other Phase IIl considerations are listed below:
(1) The rate of increase in discharge from Knightville Dam
should not exceed 500 cfs per hour up to 3,500 cfs, and 250 cfs per

hour up to 4,500 cfs, with the maximum rate of drawdown not to
exceed about 15 feet in 24 hours.
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(2) The rate of increase in discharge from Littleville Lake
should not exceed 300 cfs per hour up to 1, 200 cfs, and 100 cfs per
hour up to 1,700 cfs, with the maximum rate of drawdown not to ex-
ceed about 5 feet in 24 hours,

(3) Discharge of the water stored at Knightvilie Dam and
Littleville Lake will be coordinated with releases from other proj-
ects in the system in a manner that will allow the Connecticut River
flood crests to continue receding, This subject will be described
in detail in the '"Master Regulation Manual for the Connecticut River
Basin, " '

. (4) During the growing season, agricultural lands adjacent
to the Connecticut River begin to inundate when river levels rise to
about a 16-foot stage at Hartford., This fact will be given consider-
ation when regula’.fing for floods during the growing season., Under
such circumstances, a reconnaissance may be requested by RCC
and appropriate action taken. However, it is noted the primary
purpose of the projects is the protection of major downstream com-
munities such as Westfield, Springfield, West Springfield, East
Hartford and Hartford, and that it is important to avoid uncontrolled
spillway discharge from either project. '

{5) The maximum nondamaging channel capacity immediately
downstream of Knightville is about 4,500 cfs. The maximum non-
damaging channel capacity immediately downstream of Littleville
Lake is about 1,700 cfs. These discharges should be considered by
RCC whenever peak inflows have exceeded these values, and clima-
tologic and hydrologic conditions permit. Outlet rating curves for
Knightville Dam and Littleville Lake are shown on plates H-56
through H-58,

(6) Secondary river rises during Phase III, due to either
additional rainfall or snowmelt, may result in regulation procedures
reverting to Phase II.

(7) With the reservoirs filled to spillway crest and an in-
flow of 3 cubic feet per second per square mile (csm), it would re-
quire about 6 days to empty Knightville and about 8 days to empty
the Littleville flood control pool, If it becomes necessary in an
emergency to lower Littleville's water supply pool, discharges
should be made by opening the 12- and 24-inch valves in the low
flow diversion structure and discharging into the Middle Branch.
With pool levels above 510 feet, about 180 cfs can be released

60



through these two outlets. Assuming an inflow of 1 csm per day,
one-half of the water supply pool would remain after 20 days and
l inch of storage after 29 days.

e. Regulation for Snowmelt, Moderately high springtime dis-
charges can occur as a result of melting snow, but runoff from this
source alone has not caused major flooding. Snow cover in the lower
elevations of Massachusetts and Connecticut usually diminishes be-
fore melting takes place in the northern areas of Vermont and New
Hampshire., However, the potential snowmelt flood threat period on
the Connecticut River and its tributaries is prolonged and gener-
ally occurs in March and April due to high riverflows and saturated
ground conditions.

. Active snowmelt begins when density of the showpack rises
above 30 percent, i.e., a 10-inch depth of snow having 3 inches of
water equivalent. RCC has not developed precise correlations re-
garding high temperatures - snow density-peak runoff relationships
for each triburary. However, operating experience has indicated
that after the snowpack becomes "ripe', several days of maximum
temperatures in the fifties and sixties would result in flows of up
to 20 c¢sm in the main stem of the Westfield River and discharges
up to 30 csm from the smaller, steeper tributarics in the water-
shed. Runoff from snowmelt alone is diurnal, orderly and gradual,
and regulation by RCC personnel will not necessarily follow the re-
lease guides established for runoif associated with rainfall. Regu-
lation during periods of snowmelt alone generally will be based on
maintaining releases consistent with full downstream channel
capacities.

f. Spillway Discharges. Ordinarily, during a major flood,
the gates will not be opened to avoid spillway discharge. Surcharge
storage above the spillway crest will be utilized if the downstream
channel capacity continues to be exceeded by runoff from uncon-
trolled areas.

If the stored floodwaters in either reservoir continues to rise
above the spillway crest with the possibility of the pool exceeding
the maximum design surcharge, the following schedule will be
used as a guide for gate releases during spillway discharges, This
schedule will result in the gates being fully open when the pool has
reached about two-thirds design surcharge,
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Knightville Dam Littleville Lake

Pool Stage Gate Openings Pool Stage - Gate Openings
(feet) (ft, msl)
130 01-01-0. 1" 576 01-0. 1
133 i'e-Z‘-Z‘ 579 ALY
136 4'-4'—4' 582 4'-4!
139 A Y 585 6 -6!
142 12'-12'-12 588 818

(fully open) {fully open)

It should be . emphasized that this would result from an extremely
rare event, occurring after more than 20 inches of rainfall in 24
hours, with the reservoir full or nearly full at the beginning of the
storm event., Spillway rating curves are shown on plates H-59 and
H-60,

g. Alerting of Flood Affected Populace. Whenever it is anti-
cipated that either reservoir will rise above spillway crest elevation
during an extreme flood, the Project Manager will notify the Massa-
chusetts State Police at the Russell Barracks, and the Chiefs of
Police at Huntington, Chester, Russell, Westfield and West Spring-
field, The Police Chiefs at Huntington and Chester should be warned
that portions of their communities might be inundated from water
backing up from Knightville and Littleville, respectively, Telephone
numbers for these and other local officials are listed in the RCC
telephone directory which is updated annually.

h, Effect of Regulation on Roads Within the Reservoirs,
There are several roads that pass into or through the reservoir
areas at Knightville Dam that are subject to inundation during the
storage of floodwaters, Inasmuch as public safety is involved in
the use of these roads, the Project Manager is responsible for bar-
ricading the roads when necessary, Locations of these barricades
are shown on plate H-4. These are all closed when a rising pool
reaches a 40-foot stage. Gates 3, 4, 5 and 6 are closed all summer
and open only in the winter for snowmobiles, '

There are no roads requiring barricading in the reservoir
area at Littleville Lake,



32. EXTRAORDINARY FLOOD CONDITIONS

It is conceivable that extraordinary circumstances or unpre-
dictable flood conditions may arise such as a possibility of drown-
ing, dam or bridge failures, highway or railroad washouts, ice
jams or debris deposits. Since the purpose of the reservoirs is to
save lives and prevent or reduce damage, regulation during such
unusual conditions may not follow previously described rules but
will be governed by the urgency of the circumstances. During
such conditions the Project Manager has full authority to act im-
mediately in the public interest. RCC will be notified as soon as
possible of any unusual incident so that additional action may be
taken to provide maximum protection.

33, REGULATION WITH FAILURE OF COMMUN_ICA'I‘ION

Should both the Knightville and Littleville Project Managers
be unable to contact RCC when a flood is developing, the Lit_tle-
ville Manager has full authority to act promptly in accordance
with instructions contained in the SOP and will direct the regula-
tion of both reservoirs until communications can be established.
Should the Project Manager, at Littleville be unavailable for duty,
the Knightville Manager will direct the regulation of both projects
according to the SOP (refer to plate H-45 and paragraph 30). It
should be emphasized that whenever communications fail, or due
to lack of adequate reports, and it is difficult to fully appraise the
runoff from an intense storm, then it is preferable for either
Manager to immediately restrict or completely stop reservoir dis-
charges than to delay regulation and actually contribute to down-
stream flood conditions,

In cases of extreme emergency, the Manager shall attempt to
communicate with RCC through the Massachusefts State Police and
the office of Civil Defense Mobilization radio networks, In addi-
tion, all hydrologic radio reporting stations have radios that trans-
mit directly to RCC. Paragraph 19 lists the location of these
stations.

The Littleville Project Manager will regulate discharges from
both reservoirs during Phase I. In case of doubt as to whether a
partial or complete closure should be made, the gates will be
closed completely whenever the severity of the storm and/or lack
of information concerning downstrear conditions warrant such
action.
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~ In the event the Knightville Project Manager is unable to con-
tact either RCC or the Littleville Project Manager by telephone,
either he or his assistant will drive to Littleville Lake to report on
flood conditions, However, the project should remain staffed,
Should conditions be such that immediate reduction of Knightville
Dam outflow is essential, the Knightville Project Manager has full
authority to make necessary gate adjustments prior to reporting to
Littleville. Releases for emptying the reservoirs will not be made

until contact has been established with RCC. Possession of instruc-

tions contained in this manual does not relieve the Project Manager
of his responsibility for continued efforts to communicate with RCC.

34. EMERGENCY OPERATING PROCEDURES (EOP) _
When unable to contact RCC and flood conditions develop, the
. Managers or assistants have full authority to regulate the gate open-

ings in accordance with instructions as follows:

'EMERGENCY OPERATING PROCEDURES

a, Partial Gate Closure for any of the Following Conditions:

Gate Setting:  Knightville - 1'-1'-1"
Littleville - 1'-1"

Rainfall during 24-hour period:

Snow covered, wet.or frozen ground - 1,5%
Dry ground - 2,0"

River Stages*: West Branch River at Huntington - 4'
Westfield River at Wegtfield ~ 9!
Connecticut River at Hartford ~ 18!

b. Complete Gate Closure for any of the Following Conditions:

Gate Setting:  Knightville - 0'-0'-0, 1!
Littleville - 0'-0, 1’

Rainfall during any 24-hour period:

Snow covered, wet or frozen ground - 2"
Dry ground - 3"
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River Stages¥*:

West Branch River at Huntington -~ 5' and rising
Westfield River at Westfield - 10" and rising
Connecticut River at Montague City - 28' and rising

‘Connecticut River at Hartford - 19! and rising
* Telemark gaging stations. Check RCC
directory for telephone numbers

c. Emptying the Reservoir. Emptying the reservoir will not be
initiated until contact has been established with RCC.

35. COOPERATION WITH DOWNSTREAM WATER USERS

a. General. It is the policy of the Corps of Engineers to co-
operate with downstream water users and other interested parties
or agencies. The Manager may be requested by downstream users
to deviate from normal regulation for short periods of time. When-
ever a request for such modification is received, the Manager shall
ascertain the validity of the request and require the individual making
the request to obtain assurance from other downstream water users
that they are agreeable to the proposed operation, The Manager
will then relay the information to RCC and request instructions. A
minimum release from both projects for downstream fish life shall
always be maintained during periods of regulation. '

b. Regulation for White Water Cance Races. Organized racing
on the Westfield River started in 1954 with less than 10 teams en-
tered in the '"Westfield Wild Water Race', sponsored by the West-
field Chamber of Commerce. It remained a small event until the
early 1960's when the number of teams increased significantly, In
recent years, race spectators have been estimated at 17,000 and
entries have numbered approximately 1, 000,

In order to accommodate this increased interest, flows have
been regulated at Knightville since the middle 1960's and Littleville
since the early 1970's. Reservoir releases for the races is limited
to early April, as natural riverflows later often recede rapidly,
and holding storage later than this could have an adverse impact on
reservoir tree life and forest cover.
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36. ABSENCE FROM DAM

RCC and the Basin Manager are notified whenever the Project
Manager expects to 'be away from the dam either overnight or for
an extended period,

37. SEDIMENTATION

Sedimentation ranges and movements have been installed in the
Knightville reservoir area; however, experience at Knightville and
all other Corps dry bed reservoirs in New England has shown that
only minimal amounts of sedimentation can be expected,

Due to the size .of the water supply pool at Littleville Lake,
sedimentation will be monitored with the establishment of sedimen- -
tation ranges and monuments,

38, FUTURE STUDIES

Post flood studies will be made of each reservoir regulation
period to determine efficiency of communications and reporting
networks, applicability of regulation guides, including stage-dis-
charge relationships, and discharge correlations and flood reduc-
tions at damage centers. '

39, WATER QUALITY ACTIVITIES

There is no storage of water at Knightville or Littleville speci-
fically for management or control of downstream water quality.
Although water quality control is not an authorized project purpose,
gompliance with Executive Order 11752 requires that all Federal
facilities shall be managed so as to protect and enhance the quality
of water resources through compliance with applicable standards
for the prevention, control and abatement of environmental pollu-
tion in full cooperation with State and local Governments.

Littleville Lake is equipped with a multilevel intake tower, the
intended purpose of which is to control the temperature and/or dis-
solved oxygen content of water withdrawn for municipal supply by
the city of Springfield, Massachusetts, |

As stated in ER 1130-2-1334 and ER 1130-2-415, monitoring
of reservoir inflows, impoundments and discharges is accomplished
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on a scheduled basis, Data is collected for many physicochemical
parameters and a limited number of bacteriological and biological
parameters, Monitoring and analysis are under the administrative
and management control of Operations Division. Summaries of
their water gquality analyses and activities are included in an annual
report to OCE, as required under the provisions of ER 1130-2-334,
Sampling and analysis of water quality is also being performed in
the interest of public health associated with water supply and recre-
ation activities at the projects in accordance with ER 1130-2-407
and other existing guidance,

A lake temperature simulation model (Edinger-Eiker) has been
calibrated using temperature versus depth data collected at Little-
ville Lake,
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CHAPTER VII

_HYDROLOGIC EQUIPMENT

40. PRECIPITATION GAGE

Standard weighing and recording NWS precipitation gages have
been installed at Knightville Dam and Littleville Lake. These gages
serve as a supplement to other NWS rainfall stations w1th1n or in the
vicinity of the Westfield River Watershed

Project Managers or their assistants should check these gages
daily to determine if they are operating properly and also to record
any precipitation occurrence in the last 24 hours.

41, RESERVOIR STAGE RECORDER

The automatic float-operated water level recorders at Knight-
ville and Littleville trace the water level in the reservoirs at all
times. Recording instruments should be checked each morning to
assure the clock is keeping correct time and the pen is tracing
properly. Any discrepancies in the record as evidenced by the pen
time or gage heights should be noted on the chart, and the instru-
ment reset. During periods of reservoir storage, the outside tile
or staff gage should be read to check tape readings and/or chart
records. Should the recorder become inoperable, the USGS should
be notified and arrangements made to repair the instrument; RCC
should also be notified.

The chart record should be changed the first working day of
each month at both Knightville and Littleville and the following infor-
mation noted in ink at the beginning and end of each chart:

Outside (tile)'gage reading
Pen gage height reading
Watch time

Pen time A

Date and name of dam

42. TAILWATER GAGING STATIONS

USGS gaging stations immediately downstream of each dam,
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provide a continuous official record of releases from the projects.
At Knightville a remote recorder transmits water levels from the
tailwater gage to the dam. Both gages are equipped with digital-
type water stage recorders and are operated and maintained under
a cooperative stream gaging program. It is essential the gages be
checked frequently to assure proper operation. If inspection indi-
cates a need for repair, the USGS should be notified immediately
and arrangements made to have the equipment repaired.

43, TELEPHONE TRANSMITTER (TELEMARK)

The telephone transmitters on the Westfield River at West{ield
and the West Branch Westfield River at Huntington are used for
regulation in the Westfield River watershed. The Project Manager
of Littleville calls the gage at Westfield as part of the normal
weekly report, Project Managers of Knightville and Littleville
should call the gages at least once a month to retain familiarization
with the reporting code. During failures of communications, the
Westfield River projects must regulate for the Westfield USGS gage
stages. Should a telemark become inoperable during the monthly
check, the Littleville Project Manager should visit the gage. If the
trouble cannot be determined, the telephone company should be re-
quested to check their circuits in the presence of the Project Man-
ager, If the telemark still is not functioning by this time, the USGE
should be notified. Batteries for equipment at these gaging stations
will be furnished and installed by the USGS,

44, SNOW SAMPLING SET

A snow sampling set has been assigned to the Project Manager
at Knightville, Snow surveys will be carried out by the Managers
and assistants from both Knightville and Littleville. Procedures for
obtaining snow survey data should follow instructions set forth in
"Snow Sampling Guide, Department of Agriculture, Handbook 1960,
If given proper care, the only maintenance required would be oc-
casional replacement of wornout cutterheads,

Snow surveys will normally be conducted from 15 January to 15
April or as long as RCC considers necessary, Prior preparation by
the Project Manager should include inspection of the snow survey

equipment and reconnaissance of the snow survey courses.

Full snow surveys will generally take place every other week to
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coincide with surveys by the Massachusetts Water Resources Com-
mission, New Hampshire Water Resources Bbard and the New Eng-
" land Power Company. On alternate weeks, index snow surveys
involving selected snow courses will be taken, to determine general
conditions in the watershed. ILocations of the snow courses in the

Westfield watershed are shown on plate H-3, Table H-5 lists the lo-

cation of the courses,
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ANNUAL PRECIPITATION
WESTFIELD RIVER BASIN
! (CEPTH IN INCBES)

%
Westfleld, Naas, Knightville Dam, Masn, ) Ghester, lv_‘llu.“' Peru, Mau.( )
(Elovation 210 ft, mal) (Elsvation 630 ft. mal) {Elevation 600 ft, musl} {Elevation |, 860 ft, mal)
Calendss T8 Years of Record 27 Yeurs of Record 42 Yenrs of Record 44 Years of Record
Yaar 1906 - 1975 1949-1978 i 19133956 93121974
1568 - - - -
1906 43,6 - - -
1987 53.6 R - - - .-
1908 ' 40,6 - - -
1909 45,3 . - ! -
1910 38,9 - - .
1911 45,6 - - -
1932 46.46 - - -
1913 46,1 - 40,3 .
1914 41,8 - 32.2 -
1915 §1.0 - 46,8 -
1916 41,1 - 40.7 -
1917 49,4 - 35.7 -
ka1s 40,2 - 3,8 -
1919 4%, 9 - 47.1 -
1920 66.3 - 4b.4 ! -
1921 42,5 - 35,2 -
1922 47.0 - 45,4 -
1943 48,0 - 42,5 -
1924 41,3 - 39,4 -
1925 . 48.6 - 43,5 -
1926 : 45,5 - 43.9 -
1927 59,8 - 60.4 -
lgzs 48,7 . 45, 1 -
1929 - - 4.1 -
1930 37.4 - 36,3 -
1931 43,6 - 44,0 41,0
1932 47,3 - 45,7 4.8
1933 ' 46, - . 51.0 52,4
1934 56,5 - - 50.4
1915 33,7 - 35.4 -
1936 52.6 - 5.1 51.4
1937 57.9 - - 60,3
1938 64.3 B 58,5 57.2
1939 .. - 41.0 -
1949 42.6 - 43.4 46,1
1941 - - 46,1 36,1
1942 51.5 - 53.5 54.2
L343 39,1 - 16,9 -
1944 39,6 - 42,2 -
194d 52,2 .- 56,7 5.3
1946 35.3 - 36,5 43,2
1947 43,6 - 45, 8 46. 8
1948 41.9 - 45.7 54,2
1949 36,2 52,2 37.9 45,3
1950 42.2 - 46,9 B
1951 52,5 49,5 51.1 -
1952 45.5 47,1 54.6 50,6
1953 49.2 52,2 53.4 53.2
1954 48,9 5L7 57.1 §5,0
1955 70,3 {3 62,20 ) 67,503 65,430
1956 42,3 36,8 44,7 57.7
1957 33,4 3z, - 36.b
1958 41,0 13,4 - 44,0
195% 46,6 47,5 - 2.9
1960 50,0 43,4 - 48,9
1961 40.4 40.0 - 41.0
1962 36,6 35,7 - 40.9
1963 36.6 34. 4 38,7 7.5
1964 30,1 29,714} 39.4 37.2
1985 P .4 33,904 YR AL
1966 : 38.1 35,8 45,6 8.7
13967 40,1 42,9 56, 1 .
1968 47.0 46,6 61,9 50.46
1569 47. 7 50.6 67,8 -
1970 36,3 412 52.9 -
1971 37.7 42,1 61.6 -
1972 55,2 54.9 75.2 -
1973 51.6 53,1 67.2 B
1974 46,0 47,2 56.7 -
1975 61.2 59,0 6.2 -
MEAN 45,2 41,6 44,4 48.2

(i) discontinued in 1957, New station located in vicinity of the original station since 1962,

{2) discontinued in 1969.
{3) Maximum Annaal Precipitation

{4) Minimum Annual Precipitation PLLATE H-22
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ANNUAL RUNOEFF
WESTFIELD RIVER WATERSHED

Westfield River Middle Branch Westfield R, West Branch Westfield R, Wwest{ield River
at Knightville, Masa, at Goss Heights at Huntington at Weastiiald
Water Year D.A, = 162 §q, Mi. D.A, = 56,2 §q. Mi, D.A, =93,75q. Mi, D, A, = 497 8q. Mi.
1909-1974 1910-1974 1935-1974 1915-1974
(cfs) {Inches) {cfe} {Inches) (cta) {Inches) (efn) {inchea)
1909 - - - - - - - .
1916 308 25,8 - - . . . .
1911 174 14.5 72 18,5 - . - .
1912 385 32,4 145 8.4 - - - -
1913 310 25,9 9% 25,4 - . . .
1914 364 30.5 126 3z, - - - .
1935 256 2L 5 7% 19,6 - - 587 19,2
1916 376 3.6 120 2 - - 982 27.3
1947 298 25,0 s 22.6 . . 831 23.2
1916 244 20,8 7 20.0 - ’ - 738 207
1919 298 25,0 100 25.8 - - 404 22.5
1920 377 31,7 126 az,7 - - 1050 29.4
1921 367 10,7 139 35.8 .- - 493 21.7
192z - 367 0.7 115 29.46 - - 909 25.4
1323 252 21.1 79 20.3 - - 26 20. 4
1924 393 33,0 115 29,7 - - 1600 28,0
1925 286 24,0 &84 21.6 . - - 717 20.2
1926 306 25,7 94 24.2 - - 782 22.0
1927 299 25,0 45 z1.9 - - BE3
1926 s37(a) 45.242) 152! a7 . - 159048} i:: I‘a’
1929 . 294 24,6 100 25,7 - - 852 24,0
1930 212 17.8 63 16,2 - - 597 17,0
1931 264 2z.1 73 8.8 - - i zl.0
1932 221 18,6 2 16.5 - - 585 17.4
1932 430 36.1 129 33,2 - - £120 3L5
1934 330 277 102 26,4 - - 923 25,9
1935 292 24,5 100 25,9 - . 863 24,2
1936 326 27.5 101 26.3 175 25.4 923 26.5
1937 379 3.7 124 32.0 218 3t 1040 29.6
1935 441 37.0 148 36, 1 265 36,8 1367 3t.9
1939 317, 26,5 100 25.8 175 25.4 954 26,4
1940 301 25.3 98 26,3 175 25.5 b64 26,1
1941 177 14,8 54 14,0 L1 14,4 528 14.b
1942 269 22.5 86 22.3 161 2353 766 22,0
1941 sz, 2.0 127 32.7 225 1e.6 1127 LT
1944 265 22.3 86 22,2 141 0.5 740 20,9
1945 426 38,9 139 35,5 253 36.7 1204 34,0
1946 291 24,2 92 23,7 165 24,0 833 23.%
1947 293 24.5 93 24.0 162 23.4 796 22.6
194% 326 27.4 108 21.9 192 27.9 952 27,3
1949 297 24,9 91 23+5 165 24,1 871 24,5
1950 252 211 80 20,6 142 Z0.v0 b54 20,2
1951 345 29,2 113 29,0 198 28,7 1061 29.0
1952 454 36,3 154 39,8 255 37.0 1362 37.3
1953 407 4,y 132 34,2 224 32.5 1227 33,5
1954 303 25,4 93 24,1 170 24.6 §71 23,8
1955 405 31,9 132 34.2 243 35.2 1298 35.5
1955 493 41,4 153 39,6 za7t®? 41,7 1532 42,0
1957 208 17.5 67 17.4 118 17. 1 602 16.4
1958 3z? 27,4 99 25,5 173 25.1 971 26,5
1959 261 21.9 55 21,9 151 21.8 754 20.6
1960 436 36,6 139 35,9 242 35.2 1262 34,3
1961 310 26.0 100 25,7 156 26.9 972 26.6
1962 207 17.4 67 17.3 116 17.1 636 17.4
1963 234 19.6 73 18, % 121 15.4 687 18. &
1964 237 19.9 52 21,2 140 20.4 708 19.4
1965 13719 11,50 P 11, 0™ 2a™ 10, 7%} Ly 11, 110}
1966 203 17,0 57 14,8 9% 14.0 543 14.5
1967 315 26.4 92 23.8 165 23,9 861 23,5
1965 296 24.9 101 26.1 175 25,5 906 24,6
196% 351 29,4 110 25,5 199 26,5 1036 28,3
1970 351 29.4 110 28.5 19% 28.% 126 26.0
1971 276 23,4 5b 22.b 164 24,5 820 22,4
1972 460 36,7 157 40.7 296 43,1 1393 3.2
1973 417 40,0 144 37,1 277 40,1 1975 .6
1974 378 L6 17 30,0 219 31,7 1095 29.9
Avurage 321 26,9 103 26,6 165 26. 8 941 25.7

1) Maxirmury Anaval Ranoff
1y Alininoss Mt Ranarf
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( Rz‘:zzlfm ) UNITED STATES DEPARTMENT OF THE INTERIOR St ﬁu.O_ 1 _L ( 0.q .
) GEOLOGICAL SURVEY {WATER RESOURCES-DIVISION) .

3Lvid

, Table No. 2_ ()
Rating table for .__Connecticut River at Montague City, Mass. ... . e Bgin 661 001 __
from_October 1, 1966 , from . Y L from B0 S
hc:iagl:: Discharge Dc'nﬁ;": lg:‘ﬁ:t Discharge. Delf::' lﬁ?gg;: Discharge E:’g:: ﬁfgg;t Discharge J?:f:: lg:ggl:: Dischargc- T&:' h%?gsl:t Discharge ]?::lﬂ;e: h(:ia::[ Discharge Danﬁ;ecr
Feet Cf Cf Fest Cf Cft Feet Cfi cfs Feer Cfs ch Feet fs Cfs Feet cf Cfi | Feer s .Cf: :
17.001 30600 4 355 |19.001.39000. 300 2100 468Q0..{ yo |2300|.55000. | 440 [2500}64000-|agg 27073800 | 5oq [2900| 842004 5ap-
101090 {60 | 10139380 500 | 10| 47200 [a0q | 10854401 4y | 10[04480 [)o0 | 10{74320 feon | 0| 84780 [5pg
2031320 ] 360 (39760 1 380, 201 47600, ] 400 20 {:25880 _244-&2':‘ 20 64960 | 480 . - | 2028880, 1500 | 0 _-8528_0-_540_ -
a0 31680 [ ] 5140140100 b 501480001 400 | 201563200, 0| 2] 85840 [hor | 50| 75360 [0 | 0 83820 {5ag
40 _.3.'.2.9‘%(.).-. 3.60 40 ._4.0.5.29-_“3-8-0- - 40 _.5:.854_9_0___ -;6(; 40 .-56.7.6.0.- 440 A0 5592(1 480 | 40 75880 520 ..40 _.8.6..3.6.@.- ‘-‘5.49",
50132400 foe0 | 20140900 [0 1 50148800, | 5057200 {440 | 50[66400 (400 | 50|76400 J5oq | 50|86900 |,
0| 32780 1360 | w0l A1280) 00 | 049200 400 | 0|.37640 )44 | [86880. 1,00 | «|70920 155, | 87440 1o,
.70 __33_}]_2_0___~:‘3‘§g-‘- .70 41660 280 70 L 49600 A.QD;-- .70 ___5_80.8_0__ _4_4_0_" 70 67360 480 .70 77440 520 70 87980 -54-0—-
20| 33480 00n | 20[42080. 1380 | 01200001 00 | 01289200 0 | w0l67880 |00 | 77900 1ooq | 088520 .,
90133840 7‘.260- 042820 | 380 90 JS.OAQQ_.;OO 0029660 440 90 [ 88320 480 20[.78480_ ] 520 90 _89059.-5_4@-_
1800135200 | 300 1200022800 | 405 |2200] 50800 1 ;o) | 2400 |.59400.| por 26,00 68800 [c 0 g0 79000..| 60 |30.00 | 89600 ] 540
10138580 |00 | 0183200 {00 | 20| 51220) o0 | 10].59860 [ ,c0 ] 10169300 500 | 0179520 feog | 1090140 [5ap
.20 _.3_5__9__6_0___ -380 .20 __&3.6_0__0__- 400 20 -5.164.0.-. 420 .20 .-.6_..0.3.2.0.. 460 20 ..6.9__8_0_9_-_ 50.0 20 _8:__0_0_.4_(_}“ 5_20 .20 _.9.0__6.8_8.._. 540
136300 1300 | 50| 44000 [0} 501520607 o ] 50060780 )} 0|79300 o0 ) x0|80560 |00 ] 20191220 {ppp
40| 36720 1300 | w4490 | ©[52480 1,0 | | 612404, | 70800 50y | | 81080 fron | 91760 [5,,
: T T TV 17130000 600 | T olooann o0 -
s0l 37100 380l 4.4.8.09.-’_430_" 30 __529(1(1_._ 0] | £1700.. 460 | o200 50181600 520 50 __9__2_3_0_Qw 540
| 37480.f 200 | @ 142200 1 o0 | 53320 gpg | 0|-62160.| 4o | «|Z1800 tzng | e 265_2_1_29,_,_520 60 --3-2-%9"-__5_&3__
0L 37860 j a0 | 70145600 00 | 70153740  4p0 | 0626201 0| 2172300 0 | _58__2_6_‘}9.-._520___ 7093380 { g0
2| 38240 1300 | .-&6.0.@9---499 a0 | 541601 4oq | 0].83080 | 00 | 20}72800 jco0 | e0| 83160 520 ] ® | 93920 1 cap
90 _-?2-8“6-2-0".,_’3.8_0_;- 50 ..4.6.4_0_0_-“4_0‘0“‘ 80 __5_4_5_80.-.__420“ 90 .--6_-?15-4:0--,-.4.6.0__. 90 73300 500 0 83680 _5'2-0"- 20 _.9..4.4.6.Q-._,-5-4-0 _
This table is applicable for open-channel conditions. 1t is based on discharge measurements made during _ooouoooooo oo .
_____ 1L is.identical with.rating 19 above aadis.................._well defined between 2,000, ___cfs and 100,000 ofs. Comp. by RAG. dace1 2-8-70
_____ 6.0 feet e e, -  Ckd. by JWB__dael12-17-70
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(R::’z‘."m UNITED STATES DEPARTMENT OF THE INTERIOR Sta. No. 0 1 1 _( 500
o GEOLOGICAL SURVEY (WATER RESOURCES DIVISION} - -~

_ Table Ne.2_0_
Rating table for ._Connecticut River at Montague City, Mass. .. .. Begin 351001 __
fromOctober 1. 193% . , Jrom 2 ,.from 20 . e
hBS| Dischacge | Diffec || Cag¢ | Discharge | Diflr || Gage | pischacge | Differ § G286 | Discharge | Differ || Gage | pischarge Differ- | G38¢ | Discharge | Difer o2se | Discharge | DI
Feer Cf cfs Feer cfs cfs Feet - Cfr cfs Feet - Cfs ch Feet cf cfs Fest Cfs Cfi || Feer Cfr cfr
31 00} 95000. {50 830106500 e [35.001120000] 790 {3700 134000|700 [39.00}149000 g 4100165000} gy 4300 | 181000 o
o .95.52.59- 55_0_ .10 10'71506_50 10 _]_Z.QZQQ. 7004 1347001900 10 ]49.890_ ang | - 1 165800 200- 1 .19__18].8.0.{1-8-0_0“_
20196100 is5n | .o J07_80.0_§5Q 201121400 ] 700, '-.zo'._lﬁﬁﬂoﬂﬂ_ 1700 " 201150600 800, 20 1 166600] apn | 20 '187260_0 _8_0(_)_
20[90650 losg | »|108850)660 | 011221000, | |1361004,,) 1 50115140005 | (167400} g0 | 201833001 q50
097200 jpon | 011001000650 | «}1228001,0, | «l136800) 0 | ©[152200i5.) | |168200igny | 40| 18220010
5027720 dogg | 50|1097500¢e | 2011235000500 | 50 |137800/700 | 50]153000 50 | 0| 169000/g0g | 0185000} g00
98300 1o | 1104004 00| 1242000500 | 13820000, | |1538000 0 | «|169800/ o, | |185200)g0)
70{98830 leen | | 1L10801 0 | 0112490010, | 0]138900],00 | 701154600100 | 0} 170600 goa.] 188600} g0
{99400 jooo | w0 [1117000 ) | »11256000,00 | =|1390001 0} wl1584001 | s 171900100 | w0l187400{go
(99950 Jo5g | 01112350 .00 | 01126300000 | 50| 140300100 | 50}156200)g00 | s0[ 1722001540 | 50| 188200) ggg
32 001100500 ¢y B4 w0 _J_J_s_o.o.c_l__mo____ssm _].ZZQQQ__Z_QQ___%m 1141000 800 4001520001800 42001 173000] g0y 144.00 182000] goo
.10'_1_0_11QQ_.~600"“ 10 _]_]_37_09-_1(10"“ 10 _3.2_2_7.0_0_.][)& JRE "15’1&0'@'_80[1___ 101157800 200 101173800 200 10| 189800 800
20101700 o 114400 700 | * 128400 ] 700 | }4’26'09'8110. 20 __'1586_0_0.P sool 1174600 lago | 190690 200
'”,-!'Q'z'?"gg“:ﬁoa__ 30 _.”5_]00100 301129100 ! 700 14_34_00_ 800 | *° ..15940.0._ son | *° 175400 a0l 191400 800
«1102304600 | «{11580.1,0, | 1228004, | 14820010, | «.160200)g) | 40|176200 o0l * 192200 800
. .50 ']'Q'?“"S"Q(‘)“f.ﬁoa_-_ 30 1165_0_0_70-0 B 130500 001 145000 800 | 1161000 500 30 | 177000 200 50 '}93000.._8.09____
©[104100}. | w[117200],00 | @[1312000;00 | «]145800(00 | w|1s1800[g0 | 1778004 0| «|193800/g00
70104700 | 6001 1117900 700 | ™ 1131900 00 | ™ 1146600 800 § "1626'0'0‘.80.(1.._ 70 [. 178600 300 70 19460“_'__8_0_{_)__;
01093001000 | (1186001700 | w0(132600(,0 | 147400000 | %1163400{gn) | 0[179400)g0, | s0] 129800150,
90 '10'590076[1(1 20 ”9300_70_0 50| 133300 700, *° 148200 800 | 0|1642004g00 501180200} g9 90 J.?.@.?.Q.O.._&O_O- )
This table is applicable for open-channel conditions. It is based on ___discharge measurements made dUTING _ - oeomeeieeesom |
It is.identical with rating 19 above andis... . ... _well defined between 5,000 _cfs and _150.000__ cfs. Comp. by RAG dacel 2-8-7
6.0 feet '

Ckd. by JHB _date12-17-70
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Holyoke, Méés;(l)
{DA = 8,177 'sq. mi.)
Zero Datum 97.47 ft msl

0
4,000
9,000 .

16,000 -*
24,000
35,000

46,000
60,000
74,000
90,000
105,000

124,000 .
143,000
162,000
182,000 -
203,000

226,000

CONNECTICUT RIVER
RATING TABLES

Springfield, Mass.(2)
(DA = 9,587 sq. mi.)
Zero Datum 37.76 ft msl

0.
1,500
3,000
6,000

11,000
16,000

22,000
28,000
35,000
42,000
50,000

58,000
66,000
74,000
82,000
94,000

104,000
114,000 -
126,000
138,000
151,000

166,000
180,000
194,000
210,000
225,000

240,000
257,000
274,000

Hartford, Conn.(3)
(DA = 10,428 sq. mi.)
Zero Datum 0.55 ft msl

0
2,000
4,000
6,500
2,500

12,500

15,800
19,600
23,400
27,600
132,000

37,000
42,000
47,000
53,000
59,500

66,000
72,500
80,000
87,500
95,000

104,600
113,500
123,500
133,500
143,500

153,500
163,500
173,700
184,000
194,500

205,000
215,500
226,000
237,000

(1) gage located at Holyoke Water Power Company Dam.
(2) gage located at York Street Pumping Station.
(3) gage located at Buckley Bridge.

PLATE H-28
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Ratiﬂg table ﬁ,,« Connecticut River at Thompsonville, Conn. ..

2-67) (

UNITED STATES DEPARTMENT CF THE INTERIOR
GEOLOGICAL SURVEY (WATER RESOURCES DIVISION)

_$%a. No, 01 _1_8.3.9.29 C———
Table No. Egm o

Begin 671001
_ X,

MO, D. HR.

Sfrom Qct, 397010 i , from N Y ¢ /.. J 7 OO
s prcnacee | e T T otchcse | 28 | o o | 2 | e e | 20 [ e v | 205 | e, s | 25 e, e | 2
Feet h o Fet cfi s Feet Cfi of Feut Cf ¢ | Re < Cfs Fest Ch Cfi Fect ¢ | ¢a
L {  j%e .-li%S.QQ [ 1100] 4% 43000. 1800 600 §QD‘°‘°‘"-L9.QQ 8001118000, o 1000 1256000 0l 1201194009 1900
g I— 10 222000, ) 0o 042800 1T T 1081900 1T 10 [119900 10157900 w0l195909 |
200 - 20 -;‘5_9(_)_0_11;)6 20 _4€’_6_99 : 20 §_3_§_Q_Q___ S 201121600] - .20 159809 b e 19?8Q0
1Y 20161005500 | 3028400 30 B5700.| | (1237001 Ca0llel700f | b 50[199700
40 17300] 1200] 40150200 | 4 B7600 |71 40125600 T 63600 40201600
sobod ] 50 16500 i3-0-0 50152000 s0 89500 501127500 .50- 165500 50]203500,
LY B 198001 .4, [53800 50 §140Q (129400 0 16,7400 0205400
ol 20| 211008 ol 7]55600 20p3300 | (131300 70(L693.00 701207300)]
80 80[.22500 ) i4.(-)(-) 801977400 ] 20 P5200 80 133200 st 712 00_ N #012092.00
90 2239001 1500f 9139200 |1g00] 907100 s0 135100 - 90173100 901211100
Lol 8 0] 25400 116 00] 50161000 | 00 170029900 | | ] 9001370001 1] 110175000/ 1 | 130213000}
RT3 O— 2027000 1, 5000 10162900, 10100900 10[138900. w[L769001 1 1 LoR14g00]
oy | ] 0 28700 1700 20 _Qf%ﬁ.@_@_-.m-*-m 0(102800] || " 20140800 20178800 | ] .zo.Z.lééﬁ;QQ_
30 6420 780 I 30 3.9‘%0.9-1;;00. 3066700 | 50 (1047000 || 30142700 50180700, soRaszoo] |
40| 7200 I g5 | 4}32200 40168600 ] 40 (106600, 40 (44600 40182600 40 220600
301 8050 | 900 50034000 50 (70500 | 50108500 5046500, 50184500 50 3;@.2..5‘.9.9:? -
] 8950 [ ©]35800 w2400 | ] (110400 1484001 1]« l86400: 0 R24400]
~200- 37600 [T San T T 188300 7T
0L 9850 950 Joplilod | o [4300.4 | | 70112300 B 70050300, LI | 70226300
L0100 . 1000] 394004 ] @ 762001 | | 80 1142 00. e 80152200 | ~ 80 190200 50 RR.82 QO
5011800 | 1oool #1200 d ) o 18100 114 qg  °fA6100) 000 wB34R00) (4o " sol92000) o ) 90R301004 0
This table is applicable for open-channel conditions. It is based on discharge measurements made during - _
.................. - and is well defined between ___.........cfsand _________..c....cfs Comp. by.___._._date ________.

62-H 31vd

...............................
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UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY (WATER RESOURCES DIVISION)

Rating table for ' Conffecticut Rive# at Thom?_sonvi.lle, Connecticut | _Iogin_ -:T_-_“o_ .
from 1. , from, to g YO R
] oo [ oo | i | S e | 2 | g o | S8 [ o | D5 [ e | B | ] oo |
Fort cf - Cfr Faut ch s Feet i s Feet . ofs fs Feet cfi Ch Fut Cfi Ch >3 ) Cf
14001232000, o o 16 1271000 T B e 00 | ol wlo ] I ] )
101233900 10273000 kT I— i 10 o o w0 |
20 2‘9’589. 20225000 AN 20 20| 20 Wl f
30237709 51277000 sl 7] 30 " - ol -
©[249600 | | «[272000 ol )T ol ST -
solza1s0d | | sol281000 ol T " R “ N -
50| 243400 (283000, | ol ol ] P “ T -
701245300 70 70 ol ol ® .
201247200 80 ol 7 wl 7 " o R -
201243000 |} ] | obend ] ) — B I e N
15001251000, (oo} ©l] Ol | QY e——— ) w— P ool _
10125300 A0 a0l . T b ol 1o
20125500 N Py bl ] 200 1 ol 1T 2ol ] ol T -
301257000 solo] | Yy I 30l ol ol " S
wi2zg00d || sl ol ol ) 1 T 17
501261000 |1 sofrren 1 sl o I D ol T 1 ol N -
w|26300q P T ol S 1 . . .
2026500 || sl | ol |7 ol 2 I IR N -
 orAAlq 4} epe S T B S M I ool 7
g 901269000 20008 el | IS T S L T § o= R 0 o
M This table is applicable for open-channe! conditions. It is based on discharge measurements made during
T - and is well defined between _____________ chsand & Comp. by date
("u T S Ckd. by dare
O
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W, - UNITED STATES DEPARTMENT OF THE INTERIOR Sto.No. 0L 1L R3 500
' ( GEOLOGICAL SURVEY (WATER RESOURCES DIVISION) - -

Rating table for Westfield River near Westfield, Mags. ..o rorecormmecnnces Begin £11001.
from 1 Oct 1971 _to ... L, frome..o..... O from e 2 e
. hcc; i‘:;{ Discharge r:f;:' hcé’f‘gs;t Discharge 2‘:{:‘; hffgg& Discharge I:::?:' h%‘g S| Uischarge [Z:f;i‘ hc:iasgl:t Discharge [:f: hfa‘faf; Dischazge [::,‘ﬁ;f h?:sglf‘ Discharge | 2:&:'
Feer Ch Cfi Feet Cfi Cfs Feer o Cfs Fees cfs Gt Feer | .-CE . cfi Fect Cfs Chi W Feu cf Cfi
2000 o] | 4c0]450.) 49 | 600l 27207 o0 80l 3720 | o0 11016440 1 |50 11200 9570 140§ 1am[13070] 149
U IR R (-'.'.‘51.9.‘9-‘. 45 101 1800 90 T 10 £ 384Q 120 10 6590 159 ] © 9130 160§ *° __17335-0.-. 190
20 B : . _26 ____5__3_5_"_'\;. 45 R E 20 h-_l.8h9_0.. “:éo -.- .20 396 0 laﬁ , .20 6 14 Q 150 : 20 ;_-.9_8.9.0.- . 160 20 _1345' 0O . .].9.0
e : 20l 380 5 0 20| 1980 ] 90 301 4080, 130 * 6890 150 30100501, 60| 013640 1'-2 Q
AL 40 .--.(?.3_9.-..[ 50 40l 2070 90 40 (. 4210 r 13_0 4017040 1, 50 40{10210 1600 “© 13830 _ _12 0
L7} N 1 g o . 680 50 | ° 2160 1004 ° 1.4340.. 1300 * 7190 1501 1 0310 1701 il4 02.0 190
.60 ._----.5.5.-..-- l 7 -60 .-..7.:.5.0.... ;-.ég-—_. ‘ .60 - Z—Z.é.-p--.. 1 00 .60 ...4.4'.7-0..- —13'9—_ -60 - 7340 E__].__S_Q_{ o &0 1 05 0 --1:-7-0-4 .60 - 142 1 0-"--12‘0
70 }_____Z?:__,_ 19 7..190. 60 70 r_;}.é_o.._ 100 701 4600... 130 0] 7490, 160 ™ 10710 1701 ™ 14400 200
sof . 91 ] 21 s0l. 850 | 60 a0} 2460 100 801.4730. i.?:. Q | | 7650, 160 1 {10880 1'7 ol * 14600 | 2.00
S0 -,..]:.].'.2-..--- 23 50 ..--.9_3-.0.-..- 6 0 20 -.@-5-6.‘.).-. 1-0-0 90 .-.4.8.6-0.-. 13Q S0 7810- 16 Q * 00 .}.'.:!:Q.S-.-Q--. 170 20 _-1.4.89.0. 2, QQ
SR 70 ] 5 . JO | Y T SR A 1% D L L0 - 11220 o _ . |-
3000 132 . 24, 5.00 [.270..] . 70 | 700 | & 4 -6-0-“_1_0_0_“ 9.00 14990, 140 ] 1 loo L7970 . 160 ] 130 .--.---.--Q--{__lgq__ 1500 ---é-ogﬂ-—--_&gg
.10 159 -.2-.6.;._ .10-._-!-._0_4.(_1 ...... ? —o“" .10 “-2.?-6_0.".1.0.0.... 10 .5130 ¢ 140 i 10 --S_JLQQ“-'._:_L_QQ__ .16 ._]:.}:.45.0.0..1_:;_8-9“ -1¢ ...1.52.2..0.0.1 -_Z.QQ
.20 L'--.]..'§_5..._..]“a&-“ 7-20 ._:.I'_l.;l'..g-.._"z-o-"q 20 ___3.8.5.9-.1Dﬂ__4 20 L-.5.g.?.g-- -liQ" .20 .._8.2'.99_-_ .-;.6.Q_.J .20 11 58 0 __1_-_8__@__ .20. 15400 ___Z_QQ
301213 ] 29 30].1.180 70 1 30}.2960 ] 100} 30 .2410... 140 ] | 8450 160] 11760 1804 ,.1.52.62.@.@..“3- 00
..40 .....2.‘.4.?’...--.,"3“1-__‘1 40 .-1-.2.'.5.(.)..-..- -‘-IQ-'-W . .'.-iO r-..Z’.Q.—é.Q..J-O-O---] _ 40 F"5'5-5'0"- "]:ég- 40 |.-8.6_1.Q‘_-L_;L6-Q“ . 40 ._];.]:9.14.:.9 ..... ]; _8_,Q__ A0 “J‘i'&'QQ‘J"_Z__QQ
sop. 273 33 | r_1.3_3.(_1.._ I.-;T.Q o .3160. ] 110 |.5690 . 150 8770..{ 169 | 0H2120.4, 190, *° _;.6__0_0.0.-. 200
op. 306 040 | ..L3.9.0_-..L_8-Qm o[ 32704110 | ©|-5840. 150 | ©|8930. 1100 | 1231049 | ©l162004,
70 _---.3_&.]:.-_. é’é‘ 70 .-1-.4’.?.0.-.-_ 8 o J0 ._'-.3__3.8_O..J 110 J .70 .-5.9.9.0... 150 70 _.9.0_9.9..-- 16 0 TG 125 Gg 19 0 70 _ié&gﬁ-+ 2 QQ
o .80 -_-.3.:?_7-.-.4_--3.6_--‘ 80 .-!'_5.5.Q_.-|:“8.Q'". 80 ....;3_4.‘.\?.0..- -1-1‘0--- -8G .--..6.1.&0._- T__];_5__Q_. . 8¢ ,-9.3.‘.5.Qq-. 16 0 .BG ..'];g.é.g..q..ﬂ ‘-1-2‘0--- Bg ,__]_'.6...6._0_-0.-, __Z_O_Q
- : .
> S0 ..--il.%«-n 37 90 ..}-.6.3.0. ...... 8 .O.--. 90 ..-.?.’.@.Q.Q., -l_zg-“ 20 -_6_2‘.9.0__- “_{-;5_0._‘ 5019410 __%_@_Q,-J S0 __];.21_&.8..().-1_];9_51“ 920 ']"'E)"&'QQ'LZQC
-3 . '
m This ¢able is zpplicable for open-chaane! conditions, It is based on __7 discharge measuremcngl‘r)ng%geduringL?.?l-{A.&iL...1.9.7.3.._(_4.&?-14 92},
Tis.identical with.xating 37.ahove 4. L f. andiscmoe . _well defined between . 100 ___.cfsand . __ s Comp. by ... date......._..
(O —eememeeeemm e ereemem e emen s semeeeemeearnn . S ' Cid. b oo date oo __.
- - - L L P e P P e O . - U.B GOVERKMEINT PRINTING ofr.lct 2 1MT OF—249=1



R | UNITED STATES DEPARTMENT OF THE INTERIOR
’ : GROLOGICAL SURVEY (WATER RESOURCES DiVISION)
: Toble No. 3 &

Sta. No. 0 1 ..l(._ 2500

Rating table for .. Westfield River neaxr Westfield, Mass. | o mge zlloal__
from...oooo . Lto . , from_._._._ 20 Y | B0 mmeeeeeeeeeeeeeeeee
Gk | Dischucge | Differ | Gage | Diachacge | Difer | Gtae | piachacge | Difer § Gage | pigcnecge | Differ | Cage | piccngege | Difir | Gome | pischagge | DI | Gate | pigcpacge | Difer
R | G ok || Fee | CF Gi || R | o s | Fer o & e | o G T T =
160} 170087 500 18001.21600] 5401200126500 500} 00 fericere ol ol | A N
w0l 17220 a0].2.18407 1026750 10 ) ol - L 0 T ol
o 17440 | | x}22080] 2027000 T 2o} x e A A e O I -
30| 17660 sol22320] | ] sl27280] J S I o N | N -
] 178807 40].22560] ©[27500] T w0 © | % ol T -
s0l 18100 Bl s0}.228001 - s0l27750 Y R 50 50 _ sl | )
wl.183200 | 1 wl23040] | ] wl2gooo] I el ] ol - . e
70| 18540 20].23280 70128250 ol T 1 ol T 0 0 B
w 18760 | | ].23520 028500 ] w7 ol | . R -
s} 189800 5501 202376000 1 sol287800 5001 sel I " o I
1700 19200__3_4_0_ 1| 1900 24000 | 250.] 2101290001, o | o] ] ) a— w© T S ]
10}, 19440 10} 24250 101292600 | ] ofn I o N
0| 19680) »|.24500] 20]29520. o I 2 ol ol -
w0 1992017 ol 24750 1] sol29780 0 V) ol [T el ] T sof e
©.20160] | | 4].23000 wl30040 1 11 Wl ] i I — “ ‘ P T
s0] 20400 30l 28230 50130300 £ ool 30 S0l
0} 20640 T 5}25500 1] ©[30560 PR L T e ° ereeeem
7].2.0880 2125750 171 030820 ol - » N N -
e | 20120] 2026000 171 wl22080 7| sl ] ol N | . i
2 sop213600 40| 2] 2625001 1 50|31340 10 00 ol I ) sl N -
™ This table is applicable for open-channel conditions. It is based on discharge measurements made during ____.._..
::': """ and i e _well defined berween __.___ ofsand ... . Comp. by ... date
O i, et e ee e mee e N e Cxd. by date
D i e : S , e C+ veores S e . o0y ot




f'{9-221'—£"7 o UNITED STATES DEFARTMENT OF THE INTERICR - Sta. No. Q.1 ) _0_ 0
e ( GEOLOGICAL SURVEY WATER RESOURCES DIVISION) - ﬁ( -
' " Tabie No. 3 6

Rating table for . West Branch Westfield River at Huntington, Mass. . . . Begin 730318 ...
Srom18 Mar 1973 £0 .o, y SO 80 S from....... S R
St Dischaese | Diter 1 Sore | ichacge | Difer | Core | ichasge | Difer | Goge [ Discharge | D | o8 | iseharge | e | Ba5c | disabrss | D | S| Pisae 1 ST
Feet cfr Cfi Feet Cfi Cft Feet Cfe ofs Feet Cfr Cfs Feer fr ofs Feet Cft o3 Feet Cfs lef]
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KNIGHTVILLE DAM
ARE4 AND CAPACITY

DRAINAGE AREA = 162 S, M.,

Capacity. ‘ ___ Capacity
Elev. Stape Area Ac/Feet Inches Elev, Stage Area Ac/Feet Inches
(msl) (ft) {acres) (msl) (ft) {acres) B :
480 0 0 0 0 552 72 385 10497 1,22
490 10 12 73 . 01 554 74 400 11304 1.31
492 12 14 113 .01 556 76 420 12113 1,40
494 14 16 153 .02 556 - 78 435 - 1299% 1.51
496 16 20 195 . 02 560 80 455 13665 1,61
498 18 25 244 .03 |
500 20 30 294 .03 562 82 470 14802 1,71
' . S 564 54 490 15740 1,82
502 22 36 384 .04 - 566 86 510 16763 1,94
504 24 45 475 . 06 - 568 88 530 17787  2.06
506 26 55 592 .07 570 90 545 18883 2,19
508 28 65 710 .08 _ '
510 . 30 75 872 .10 572 92 565 19960 2.31
574 94 585 ° 21150 2.45
512 32 87 1035 .12 576 96 - 605 22320 2.58
514 34 100° 1235 .14 578 98. - 625 23577 2.73
516 36 115 1435 = .17 580 100 650 24836 2,88
518 38 125 1705 .20 : '
520 40 145 - 1975 .23 582 102 670 26157  3.03
- 584 104 690 27480 3,18
522 - 42 160 = 2317 .27 566 106 715 28907  3.35
524 44 185 2660 .31 588 108 735 30335 3.51
526 46 205 3045 .35 590 110 155 0 31862 3,69
528 48 220 3430 .40
530 50 230 3857 . .45 592 112 775 33390 .3.87
‘ . 594 114 795 34972  4.05
532 52 240 4285 .50 596 116 815 36555 4,23
534 54 255 45802 .56 598 118 835 38216 4.43
536 56 265 5320 .62 600 120 §55 39880  4.62
538 58 275 5892 .68
540 60 290 6466 .75 602 122 $75 41652 4,82
' ' 604 124 900 43425 5,03
542 62 305 7072 . 82 606 126 920 45252 5,24
544 64 325 . 7680 .89 608 128 940 47080 5,45
546 66 335 8350 .97 610 130 960 49000 = 5.69
548 68 350 9020 1,04
550 70 370 9758 1.13
~ _ Crest Elevation = 610

PLATE H-35



IN FEET

STAGE

POOL

AREA IN HUNDRED ACRES
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CAPACITY IN THOUSAND ACRE FEET

44 a8

WATER RESOURCES DEVELOPMENT PROJECT
ICONNECTICUT RIVER BASIN
KNIGHTVILLE DAM

AREA 8 CAPACITY CURVES

NEW ENGLAND DIVISION, WALTHAM, MASS.
SEPT. 1976
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POOL STAGE IN FEET
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PERCENT OF FLOOD CONTROL STORAGE
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WATER RESOURCES DEVELOPMENT PROJECT
CONNECTICUT RIVER BASIN
KNIGHTVILLE DAM
PERCENT STORAGE CURVE

NEW ENGLAND DIVISION, WALTHAM, MASS.
SEPT 1976
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Stage Area
(ft) {(acres)
0 0
3
1
13
18 25
23 34
28 50
33 67
38 85
43 100
b6 275
u57 250
bl 283
59 285
E1¢ 290
g1 295
92 jno
93 305
94 3l0
95 315
96 320
g7 324
98 328
99 332
100 337
1ot 340
102 345
103 350
104 154
105 357
106 361
107 365
108 370
109 375
110 378
111 32
112 3jus
113 390
14 393

LITTLEVILLE LAKE

AREA AND CAPACITY

{Drainage Area = 52,3 Square Miles)

_ Capacity
Ac/Feet

314
625
943

1258
1563
1868
2174

2480
2797
3115
3432
3750

4090
4430
4770
5110
5370

5830
6190
6550
6922
7295

7667
%040
8430
5820
9210

9600

WATER SUPPLY POOL

Inches _

0

. 005
. 009

03

.05

.08
.14
.25

.43

L6l

Elevation
(msl)

480
485
490
495
500

505
550
518
518

FLOOD CONTROL POOL

L1
.22
.34

[IC' N

—_— o p— [

[SERN W I SURE S 0 A

W

.47

5%
71

L83
.96

.09

22
35
48

.62

.75

bo

174

16

.30

.44

547
546
549
550

551
552
553
564
555

556
557
558
559
560

561
562
563
564
565

566
567
568
569
570

571
572
573
574
575

576

Stage
(ft}

48
53
58

68

73
78
83
86

115
L6
117
118

119
120
121
122
123

124
125
i26
127
128

129
130
131
132
133

134
135
136
127
L3s

139
140
141
142
143

Crest Elevation

Area
(acres)

120
138
155
175
195

220
243
268
275

397
400
404
407

411
415
420
423
427

430
435
438
443
446

450
454
457
461
466

470
475
478
462
485

490
495
495
502
508

510

= 576

_ Cavacity
Ac/Feet  Inches

2200 .19
2800 1.00
3600 1.29
4400 1,58
5300 1.90
6200 2.22
7300 2,62
8500 2,62
9400 3,37
10000 3,58
10400 3.73
10500 3.87
11200 4.02
11625 4,17
12050 4,32
12475 4,48
12900 4,63
13332 4. 78
13765 4.94
14197 5.0
14630 5,25
15072 5.41
15515 5.56
15657 5,72
16400 5,88
16855 6,06
17370 6,23
17855 6,42
15340 6,58
18797 6,74
19255 6.91
19712 7.07
20170 7.23
20670 7.42
21170 7.59
21670 7,97
22170 7.95
22682 8. 14
23000 .32
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IN FEET ABOVE M S L

POOL ELEVATION
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1331 ‘ . g |
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0 6 8 10 12 |4 16 '8 20 LITTLEVILLE LAKE 1}
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AREA 8 CAPACITY CURVE |

NEW ENGLAND DIVISION, WALTHAM, MA.
SEPT. 1976
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1,000 C.F.8.

DISCHARGE

IN 1,000 C.ES.

DISCHARGE

/br.oao CES
.0 - 1 \
70,300 C.F5. ' WESTFIELD RIVER AT WESTFIELD A
3 N / 0.4« 497 S0. MI. o
0 - {WITHOUT KNIGHTVILLE RESERVOIR}
[N\ -
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\ / 0. A. 4497 50. M.
. X |
o L OCAL AREA
D.A 408 5Q. M.
80 /
40 !
WENEST BRANCHK- WESTFIELD RIVER
D.A » 937 5@ Mi,
30 )/ +— N\
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e f-\./ A 4 ““"'—-..., 4
\ ~ M
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L W "\ - D.A.=52.6 50. NI
10| I W™ ri “\ ot 23 .
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- -y . .
o o % e’ {» \—u-i g
[] SA [}
it , 19
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0
wOBSERVED -WESTFIELD RIVER AT WESTFIELD
0 Ve D.A. 2 497 50, ML, .
88,500 G F.Smmy
50 /
\ ESTFIELD AT KNIGHTVILLE
/ D.A. =162 SO. M1,
40
LOCAL AREA WEST BRANCH-WESTFIELD RIVER
sol_2:4. 7788 s0. w1, / it A 2 937 5Q M.
/ ( MIDDLE BRANCH-
\ WESTFIELD RIVER
Y / D A 526 50 Ml
20 X <
\ CONNEGCTICUT  RIVER  BASIN
’r" WESTFIELD RIVER WATERSHMED
10 - TRIBUTARY COMPONENTS
<
g FOR SEPT. 1938 & AUG. 1955 FLOODS
= - —
o \?"I.—— AT

22
SEPTEMBER 193§ FLOGD

WESTFIELD, MASS.

" GORPS OF ENGINEERS,U.S. ARMY
NEW ENGLAND DIVISION
BOSTON, MASS.

PLATE H-4!




55,500 CES._ WESTFIELD RIVER AT WESTFIELD, MASS.

) \ FLOOD OF SEPTEMBER 1938
B 50|
LULATION A L& risen * T T T T T ] ; /
REGULATION AT LITTLEVILLE RESERVOIR REGULATION AT KNIGHTVILLE RESERVOQIR ]= 2,200 ¢.r5. | | NATURAL
FLOOD OF SEPTEMBER 1938 ) 580 a0 ! FLOOD OF SEPTEMBER 1938 S 40 |
T ‘ i !
-ELEV 7,900 C. F. 5. . ] ‘
SEULLWAY CREST_SLEY 876 37,900 €. 7. 5 MAX. POOL ELEVATION 6056 —SEILLWAY CREST_EL. Slo~ l; 1MODIFIED BY KNIGHTVILLE RESERVCIR
. - - " 1
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: - . ~.
e : .
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- 30 = : e 560 ;30 580 5 30
o ’___,.—-—— *g,,..,\ g - ‘/ w < ‘l T MODIFIED BY KNIGHTVILLE AND LITTLEVILLE RESERVOTRS
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7] 20 20 72 3 4 25 26 FH B is 2§ BT FH] FE == Z5 3 27 T 5 26 7 T 73 5
SEPTEMSBER (338 ! ’ SEPTEMEBER 1938 N 23 26 & »
T SEPTEMBER 1238
]
S IS T T ] | T S A
REGULATION AT LITTLEVILLE RESERVOIR REGULATION AT KNIGHTVILLE RESERVOQIR N ' WESTFIELD RIVER AT WESTFIELD, MASS
FLOOD_OF AUGUST 1955 LOO AUGUST 1955 - 3 : * *
SPILLw“LREST-ﬂ S 550 20 FLOOD OF s SPILLWAY CREST-EL. 610 500 8o 8,000 € £ 8 FLOOD OF AUGUST 955
TYTTTTY TR oeYY l
P F—NATURAL
570 ——= J‘Mx‘ IF:O(}l,, ELEVATION 5600 580 70 70,300 € £ 8. N
16,500 C.F.3. . r = g ‘ i
- N 1
2 ﬁm_.s‘_.“ ,A-':-Fom. ELEVATION \\\ : “ 62,500 ¢ Fs.__§
\ : : v
o [ MAX POOL ELEVATION 558 560 s %19 ," Mos 560 i « 60 L |
i et . 3 w : ~o S w 1 bk —0BSERVED-MODIFIED BY KNISHTVILLE RESERVOIR
z /’ ~dJ & a : 4 \‘\ : 2 2 "‘
g fa—rPOCL ELEVATION o 550 2 g / - INFLOW N N 2 1y
g ~ " g . 540 50, -
= INFLOW A S s i = / FLOOD CONTROL STORAGE AVAILABLE—q3" -l 2 Wy !
z. I/ FLOOD CONTROL STORAGE AVAILABLE ~ z = // R \ - = |\ ‘\ \ MODIFIED BY KNIGHTVILLE AND LITTLEVILLE RESERVQIRS
™ / 3 = " v
g e 840 & §|c £ LY 520 § © L1}
® L u @ . . \ i » AR
& \Z_ 530 © = ‘l i o 3 \\‘ .
/ ) “-"-n-.. ot 7 i i \..‘
~ ~ S v \ i 3 Y, \
// \‘-.._‘ b - . \ : g \ ‘\\
5 — : UTLET WEIR-ELEV5I8 e UL FON . d : OUTLET INVERT-EL. 480 ——] N \\ CONNECTICUT  RIVER FLOOD CONTROL
““\\&\.\ — | A 480, LY : WESTFIELD RIiVER WATERSHED_
‘ er:su ATED OUTFLOW~y . : \‘\\\ WESTF IELD RIVER WATERSHED
v : N
\J \ 510 \\ : : X 460 RN RESERVOIR REGULATION
REGULATED OUTFLOW. \ : R e .
/ — f T \ j ""“"L \, <IX__ | SEPTEMBER 1938 & AUGUST 1955 FLOODS
] ALL GATES CLOSED : ' . b o 7 ALL GATES CLOSED
18 5 26 H 22 73 24 78 £ Z7 28 T 3 25 Zi ZE = 74 Z% 7€ T 18 F) 21 MIDDLE BRANCH WESTFIELD RIVER, MASS.
AUGUST 1955 : AUGUST 1955 AUGUST {955 GORPS OF ENGINEERS, W5, ARMY
NEW ENGLAND DIVISION
WALTHAM, MASS.
AR 3261
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MaX. POOL EL 61020 /
24,000|CF S 1 T
I N
NI |
T /POOL ELEVATION
\
AN
\
| \
\
2 LaCOMPUTED RESERVOIR INFLOW \
i REGULATION \
A AT ‘
s KNIGHTVILLE RESERVOIR \
A \
ke WESTFIELD RIVER \
W {FLOOD OF DECEMBER 1948
i
ewasL Gares ! '
/f’ q- OUTLET
. Lol INVERT,
‘ = "1 b f\
29 30 31 456" A %
DEGEMBER — 1948 JANUARY — 1949
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(REFER TO CHAPTER III, PAR. 13q
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LITTLEVILLE LAKE
SPILLWAY DESIGN FLOOD

WATER RESOURCES DEVELOPMENT PROJECT
CONNECTICUT RIVER BASIN

, WAL THAM,MASS;
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\

NEW ENGLAND DiVISION
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TIME
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)

PLATE H-45




CORPS_OF ENGINEERS . S _ARMY

REGULATION AT LITTLEVILLE RESERVOIR REGULATION AT KNIGHTVILLE RESERVOIR
4 il 5L | ¢y LREST EL. 576 1, 80 i 1 ‘i:i 620
_370008F3. {“):k“f : SPILLWAY CREST EL. 610
|nl MAX, POOL ELEV.568.5 / POGL ELEVATION. : _'_'_""‘ﬂ"--______ -
3 I FOOL u:mrﬁi--_'}___._--—_i\_____ 5T b 7 "“‘v-...___’_\ 600
| \ // e 4 86,000 CES. |Feoon conrror srorsse amasLE | 2
l_t ] \.‘“‘--._ : 60 lr\ 4 d
i 39 S60 4 - «
b | 7 FLODD CONTROL STORAGE AVAI--ABLE'——"—tgr\ 9 i 1 so 4
o \—1ELOW P — - g . i w
o . L . O d \ g
] 28 ] [ 5 o 50 50 <
S 8 .
= I l. w I E
| z g i B
20 ! —- 540 Z g 49, r \ "/ mLow - 540 =
E - F3
& ' \\ & 2 \ : 2
o I - >
é |5.___|} ) s " 30 f . 2o o
2 3 g / \ 3
f 2 ! 2
T — | 520 & 20 A oo
I OUTLET WEIR ELEV_ 518 s ] \
\ ! N UNGONTROL
LED SPILLWAY DISCHARGE :
s l At - —is10 10— L'ifm £EE . * QUTLET INVERT EL. 430 480
/ ™ / : S IREGULATED OUTFLOW
I~ REGULATED GUTFLOW - . e |\
y —~ ™ , S
o —— I o le——1a1L cares crosep L R PR |
B 1z s o';?.ss c.'.az;:‘o 3¢ 36 48 _J S0 7z 84 96 108 120 132 114 6 12 8 24 30 36 48 L1 72 84 96 08 120 a2 44
’ TIME IN HCURS FROM BEGINKING QF RAINFALL EXCESS TIME N HOURS FROM BEGINNIKG OF RAINFALL EXCESS
WESTFIELD RIVER AT WESTFIELD RIVER AT
ELM STREET BRIDGE WESTFIELD GAGE
180 — 180l 180,000 G.ES ‘
. kﬂﬂruﬁ‘f. i
160 L CAS. V—mm.un 160 ‘
150 14 / \
" I Weopirren By kwieHTVE LE RESERVOIR
“ zegeosks | L
120 - g 120 I
e H
= 10 EOLOO ChS | IED 8Y KNGHTVILLE RESERVON 2 ) | 10/,60¢ CES. v
[ iR
z z , } \ MODIFIED BY KNIGHTVELE AND"
f \ i LITTLEVILLE AESERVOIRS
u 80 1 \ w a0 : \
= 70000 C.£S. I l MODIFIED BY KNIGHTVILLE AN ;c ! \,/
3 I ! f‘\ \ LITTLEVILLE RESEVOIRS o
a (1] 1 / "' s 60 ’ \
REVISION DATE OEICRIPTION oY
o J 1 N [ NN
1 -t 40 4 < S, ARMY ENGINEER DEVISION, NEW ENGLAND )
{ l' \ / seovocrs | LITTLE LJVE-'? AT MOUTH A
) \\ . N AT ‘ CRCA e T
20 L = e 2 /A N \\ ; Tns. |uws. | £5.| CONNECTIGUT RIVER FLOOD GONTROL
J o T / / N i R WESTFIELD RIVER WATERSHED
» B S md ] | RESERVOIR REGULATION
P - e ra S R R R Bitatat | e e STANDARD PROJECT FL
(3 5 12 1) 24 35 36 I3 a8 3 50 % ® 12 8 24 3 36 e s0 re— ARD JE L00D
o awams— MIDDLE BRANCH WESTFELD RIVER, MASS.
Eo T r S e
TIME IN  MOURS FROM BEGINNING OF RAINFALL EXCESS TIME 1N ROURS FROM BEGINNING OF RAINFALL EXCESS B m‘;‘mm s ; ‘_"‘"E APRIL 1961
SCALE A3 NOTE -
T 1 E .
CT-iz4572
SHEET | OF 1
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lp-H 31lvd

ALL STATION SCAN 2 FEB. 1973
COASTAL STATION FILE NO. DAY HR.MIN, TIDE
40 BLOCK ISLAND 54 33 20s5 2.80 FT.
COASTAL STATION FILE NO. DAY HR.MIN. TIDE
41 OLD SAYBROOK 52 33 2055 2.50 FT.
98
STA. NO. AND NAME FILE NO. DAY HR.MIN. DISCH, CFS/SM
38 WELLS IIVEI 72 33 2035 7024, 2.7
36 WEST HARTFO 72 33 2036 $40. 1.2
35 WHITE RIVER lUNCTlON 69 33 2036 113590, 2.3
37 N WALPOLE 72 33 2086 14850. 2.7
15 KEENE 72 33 2056 Q. 0.0
7 WEST DEERFIELD 73 33 2056 3234. S8
€ MONTAGUE CITY 73 33 2056 21340. 27 .
17 INDIAN ORCHARD 72 33 2056 1500, 2.2
18 WESTFIELD 72 33 2056 1824, 3.7
16 SPRINGFIELD 72 33 2086 19600. 2.0
27 MAD RIVER DAM 63 a3 20587
24 COLLINSVILLE 72 33 2057 9000. 25.4
20 RAINBOW 72 33 20587 2210. 3.7
19 HARTFORD 70 33 2057 20600. 2.0
34 RUMNEY 71 33 2057 387. 2.7
33 WOODSTOCK 72 33 2087 39486, 204
39 CAMPTON 70 33 2057 422. 7.3
32 PLYMOUTH 72 33 2087 34%0. 55
10 PENACOOK 73 33 2057 3520. 4.6
3 SOUCOOK 69 33 2057 214, 2.8
11 CONCORD 73 33 2058 €190. 2.6
8 GOFFSTOWN 72 33 2058 782, 7.5
9 GOFFS FALLS 73 33 2058 6832, 2.2
g LOWELL 73 33 2038 27499 5.9
28 HALL MEADOW DAN 72 33 2058 132. 1.7
30 EAST BRANCH DAM 71 33 2088 119, 13.0
26 THOMASTON DAM 72 33 2058 996. 10.2
31 NORTHFIELD BRK. LAKE 72 33 2058 89, 15.7
25 BLACK ROCK LAKE 72 33 2058 345. 15.2
23 HANCOCK BROOK LAKE 72 33 2058 180. 15.9
29 HOP BROOK LAKE 72 33 2059 288. 17.6
22 BEACON FALLS 73 33 2059 6832, 26.2
g; STEVENSON 72 33 2059 15400. 10.0
13 NORTHBRIDGE 73 33 2059 -0 0.0
12 WOONSOCKET 73 33 2059 2658, 6.4
2 WEBSTER 73 33 2059 374. 8.7
4 JEWETT CITY 73 33 2053 4290. 8.0
1 WILLIMANTIC NATCH.P. 73 33 2088 3602. 9.0

BAROMETER
29.032 IN. WARN

BAROMETER
29.12 IN. WARN

STAGE

4.60 FT.
4.30 FT.
8.70 FT.
10.90 FT.
69.50 FT.
4.30 FT.
14.10 FT.
6.10 FT.
6.10 FT.
5.60 FT.
N NO REPORT
12.20 FT.

FSTG
3.40 FT.
7.20 F1.
3.30 FT.
&6.70 FT.
10.30 FT.
3.00 FT.
4.00 FT.

WARN
CHRG

48.20 FT.
7.40 FT.

17.30 FT.
26.80 FT.

. FSTG
. WARN

. NVLD1
. WARN
. WARN

WIND VELOCITY
49 MPH

WING VELOCITY
3% MPH

CHNGSTG RAIN

~

(I Y S Y

NOACHOHAN DONHOODOOHOOON

ol

MBONE~NDNG e

[

o000

NNNO

5.80 IN.

14.06 IN.

WIND DIRECTION
225 DEGR :

WIND DIRECTION
149 DEGR

INCR.

0.36 WARN
0.37 WARN
0.17

0.22

0.55 WARN




SAMPLE TELETYPE TO LITTLEVILLE LAKE

STATION NAME _ NOTE __ STA. DAY _ TIME  STAGE _ DISCH.  RAIN
Kxkkkkkk Kk kK rxx 0 49 1907 18.00 6  0.26
WEBSTER * ¥ 2 49 1903 5.70 304
WILLIMANTIC - * * 1 49 1904  4.90 1630  3.24
KRk kkkkkxkkk xRk ] 5Q 0113 19.00 3 0.2

WEST DEERFIELD * CHRG * 7 50 0100  3.70 . 2172

MONTAGUE CITY — * * 6 50 0101  14.80 = 23720
SPRINGFIELD * * 16 50 0101 6.20 23200
HARTFORD > * 19 50 0101 8.40 25000
INDIAN ORCHARD  * NRPT * 17 49 1901 7.00 2350
WESTFIELD ok * 18 50 0101 6.70 2360
RAINBOW * * 20 50 0101 3.70 2630
COLLINSVILLE * * 28 50 0101 6.60 1626
MAD RIVER DAM  * NVLD * 27 50 0107 2.40 0
JEWETT CITY * * 4 50 0104  8.70 37
WEBSTER * * 2 50 0103 5.90 371
WILLIMANTIC * RAIN * 1 50 0104  §.10 1780  3.53
NORTHBRIDGE ~ * WARN * 13 50 0103 5.00 850
WOONSOCKET * * 12 50 0103  4.30 1900

PLATE H-48



LOG OF RADIO REPORTS-FLOOD CONTROL DAMS

158 Jyly 1977

WACHUSETT RELAY Btéz%a.aos
66 54 53 S| 50 52 65 62 63 64 6l 60
QO
p WEST |LITTLE-|KNIGHT-| BIRCH BARRE | MANS- | EAST | wesT- | WEST |HoDGES |BUFFUM- NEW lo
- TULLY FIELD | BRiM- THOMP- BEOFORD|.E
3 ITEM HILL | VILLE | VILLE | HILL FALLS HoLLow | FIELD VILLE |"'5oN JVILLAGE} VILLE qBARR@R 3
| | Time of Observation 0800 0800 0800 0800 0800 0800 0800 0800 0800 |0800 0800 | 0800 |
2| Precipitation(last 24 hrs.) Q 0 0 _ . 0 0 0 0 0 0 0 2
3| Form of Precipitation _ - - B ] - R N _ N - N 3
4| Present Weather Clear Clear Clear Clear Clear Clear Clear Clear Clear { Clear Clear | Clear q
5| Pool Stage 2.18 518.83 | 2.4 1.825 | 15,0 777.94 17.15] 13.29 | 10.57]15.66 3,02 | 11.02 5
6] Tendency Steady | Falling | Falling | Steady |Rising | Steady | Steady [ Rising |Steady | Steady | Rising | Steady 6
F-.1-

7] Gate_Openings 3-0-3 | 3-3 3-3-3 |4-4-4-4] 0-.15 3.3 0-0-0 [2-2-.1}0-F-.1].1-1-0] 3-3 L1-F-F 7
8} Tailwater Gage 13z 1200 2,87 | 435 ) 276 1 2.37 l2.1160] 2.83 3.67 12.64 1.13 | 15 8
9| Outflow 9 60 189 89 17 8 155 43 65 | 118 19 )

INDEX POINTS

— 4.1 ouUT 4.3 3,54 3.1 4,65

10 10
1 526 4.3 94 541 36 M
4 1,64 580 >
I3 263 3
14 14
15 15

REMARKS

1 1/2" Alert

NED FORM. 277 (A)

PLATE H-49



REGULATION OF

KNIGHTVILLE

LITTLEVILLE AND RESERVOIRS RCS MEDED-3
FORM
NED 3%, 503 LOG OF REPORTS AND INSTRUCTIONS
DATE LITTLEVILLE - RES. KNIGHTVILLE Res. W. Branch Westfield Connecticut
AND GATE RIVER AT RIVER AT RIVER AT
TINE |RES POOL GATE OPENING OUTFLOW J RES POOL| ..\ [ OUTFLOW FPRECIPITATION Huntington . Westfield Montaque City
OF | ‘
EPORT| jouR|STA 2|3j4+js]e]7 TW.IC.FS {HOUR|STAGE} 1 |23 Tm]crs. | LocaTiON |HOUR ::[’%Egc HOUR |STAGE] C.F.S JMOURIST; C.rS R ISTAGE] C.FS JHOUR ISTAGE] C.F.S
R L - o
- - = e
3/13/77 14 45]523.6|3 13 40| 62 Bi4aasiss.2|2]2]2]s5.42] 1968 FLittievitie |1aas i.2 5.8 |38 40 [ 8.5 Ja340
4 Knightville " I.10 |
" 1800[s26.5|3] 3 4.1] 658 Higools3.5]2{z2f2]|s5.2|2080ff Litttevile |1800) .43|1.63 8.1 [7520 19.5 |s690
____Exnightvitte | " |.40f1.50 ;
6o TO[O} I coTol i o] ‘ :
3/14/77108001538.2[ 0 | ¢ 245] 128 ji08o0|78.9) 1 Jo]1]4.i7] 205 fknightville [0800] .25}1.75 6.8 |5320 4.4 {8610
GoT0j0].i éoTolo o} I Littleville 10800] .35[1.98
« |t315|5414f0] . 1.3 10 fl1315]84.4|0f0} d|2.22] 49 §
GoTojo|z2]o i
»  l1sools42.1]o] . 1.3 10 fisoofgs.2{0f2{0[4.2]{ 930} 6.7 |s160
« liooolsazslo] 4 1.3l 10 |jisoolae.2|o{2|0a23] 957 | 5.9 |3970 9.9 16290 32.7 {104 700}
3/15/77[0800|547.4f 0] I 1.i6 5 H0800[94.4[0]2]0|425] 975 ] 42 |2040 | 8.4 4222 32.9]119300
T

L

|
1
]

PLATE H-50



15 Nov, 1051 - . COMPUTATION OF INFLOW
Flood of 0fR

Reservoir _MI{T V/A/-; w N FoRBES Dateﬁ_‘f_{'ﬂe&a /925 -
oS, CHANGE IN ae- 'roli::. o
RES. STAGE |into/from INFLOW . R
TIME | sTAGE  |Peet per hour| gopage | oumLow | (5) £ (6) FMARKS
Post  |senved jﬁgied c.1.8. c.t.s. | c.tf.s.
(D {2) 3 {4) {8} {6) (7Y (8}
3-20-18 ' ' '
2400 |24 :
264 1Hh21A1 [1510 21011720
o208 282 | 11
L 30.6|48 |24 | 2700 0127270
0400  [33.0 U
388 [5.¢28 [3700 ; 11 13770
3¢ i _
' 4. (6.4 [3.2 [g100 116170
0800 45,0 | R A |
.4 {48 |24 |eloo 1 1é170
1000 N9.% ! " .
5.5 134 |17 |48oo 14870 _
1200 [S3.2. _ 1l
1 54,8132 (1.4 [4850 37415220
oo [56.4 ' YA ‘
572 128 |14 [4700 7415380
1600 159.2 | 676
0.4 124 11.2 (4200 | 1036|5230
1800 l6l-6 1385
626 120 | 1.0 |3700 13858 [50F0
12000 163:.6 1385
€45 1112 11.0 | 3650 1385|5040
22006 |65.5 1385
3-21-75| 66.2 | 1.3 | 0. 65|a550 1386 | 3940
2400 1668 1385
€1y [1.f |0:55|a350 1385 [ 3640
0200 (7.9 1385
6%.3 |08 (0.4 |1700 1385 | 3085
0400 1681 | . i385
chﬂ.l 0.7 o4 {1500 1385 | 2280
4.1 lo.5 lo-25[1100 138512480
0%00  |69.9 - 1385
69.% -0l [-0.08] ~200 | 2106/Y900
teoo 699 2820
6.7 1-0.2 |-0d | =400 2820 12430
. 1200 1696 2820

PLATE H-3!
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GATE OPERATION RECORD
Littleville RESERVOIR March MONTH_17_YEAR

9 |is|ie]i7]18lopdai] |ecpd ; OPERATOR
PRECIP | T W SXTE SETING REMARKS
. 21316191313 L 1.
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STANDARD OPERATING PROCEDURE

(SOP)

FLOOD CONTROL REGULATION

KNIGHTVILLE DAM AND LITTLEVILLE LAKE

STORM RAINFALL KNIGHT- LITTLE- RIVER INDEX STATIONS REGULATION
(WITHIN 24-HR. PERIOD} | v|LLE VILLE (STAGE IN FEET)
ANTECEDENT CONDITIONS DAM LAKE [ oo riELD RIVER] CONNECTICUT RIVER INSTRUCTIONS
PHASE = “ NNECTH _ DUTIES DURING EACH PHASE
SNOW-COVRD DRY POOL POOL AT : AT GATE SETTINGS ;
WETORFRO- | coounD STAGE STAGE HUNTING-| WEST- [MONTAGUE] SPRING- [ HART x,w,__oxqu LITTLE-
ZEN GROUND FEET FT. MSL : {LLE VILLE
Sioon | sorsam. | LGF | &M | '&'ER DAM DAM
FLOOD CONTROL PROJECT MANAGER
| - APPRAISAL symue
_ " " 25 (RISING) 3.8'(RISING) | 8.01RISING) | 22.0'(RISINGY| 12.0'(RISING} | 16.0(RISING) PHASE I
FIRST ALERT Y 1O LJINTER, 522(RISING) | (1640 cFs)| (3720 CFS) |(50,800 cFs)|(66,000 CFS)| (66,000 ¢FS) 1. COLLECT AND TRANSMIT RAINFALL AND STAGE DATA 1O RCC.
_ 3'-3'-3' 3-3' 2. OPERATE ACCORDING TO INSTRUCTIONS FROM RCC.
" » 5.0(RISING} | 9.0(RISING) | 25.0'(RISING) | 16.0'(RISING)| I7.0(RISING)
SECOND ALERT 1.3 20 As Instructed | As Instructed (2880 CFS) | (4850 CFS} | (64,000CFS) (104,000 CFS|(71,000 CFS) PHASE 1T
1. OPERATE ACCORDING TO INSTRUCTIONS FROM RCC.
2. NOTE ALL UMUSUAL COMDITIONS AT DAM, .DOWNSTREAM
- — — — | — —— — — T — | — | | e e e e — —={CHANNELS AND INDEX STATIONS.
6.0(RISING) | 12.0 (RISING) | 26.0{RISING) | 16.0(RISING} | | 6.0(RISING) 3. COLLECT AND TRANSMIT RAINFALL BND STAGE DATA AT
INITIAL REGULATION 2.0" 3.0" As Instructed|As Instructed| (4100 cFs)| (9570 cFs) {68800 CFs) {104,000 cF)|66,000 cFsff  1'=1'= ' '~ (" [MININUM 3-HOUR INTERVALS ORt OS DIRECTED BY RCC.
{Or As Instructed) _ PHASE II
1. CONTINUE PHASE I1,"STEP 3. -
1T - CONTINUATION . ) 8.6(RISING) | 14.0(RISING) | 28.0(RISING)| 1B.O(RISING) | IB.ORISING| o - e o sr ' 0 T L oW | 2. RECONNGITER DONSTRERM CHANNELS AND POTENTIAL
3.0 4.0 As Instructed |As Instructed| (5000 cFs)| (13070 CFS) | (79,000 CFSY(126,000 CFS) {80,000 CFS) DEMAGE RRERS.
OF REGULATION , TO MINIMUM RELEASES |2, REporT T0 RCC FOR FURTHER INSTRUCTIONS.
(Or As Instructed) 0-0-0.1' | o-o

I — EMPTYING
THE RESERVOIRS

STORM
HAS ABATED

THE NON-DAMAGING DOWNSTREAM CAPACITIES ARE AS FOLLOWS:

KNIGHTVILLE DAM- 4500 + CFS
LITTLEVILLE DAM~}700C + CES

PROJECT REGULATOCR

PHASE I

1. COMPILE DATA.
2. PLAN AND COORDINATE NEXT TRANSMISSION TO PROSECT

EMERGENCY OPERATION PROCEDURE {(E.G.P}
(Pburing Communications Failure with RCC)
PARTIAL CLOSURE  COMPLETE CLOSURE
Enightville T =11 0-0-0.1"
Littieville -7 0-0.1"
Precipitation in 24 Hours
Wet Ground 1.5" 2.0"
Bry Ground 2.0" 3.0"
Rising Stages
W. Branch B
Huntington 4! 5' and Rising
Westfield River
@ Westfield 9! 10" and Rising
Montague City 25! 29° and Rising
Hartford 19’ 20" and Rising

NOTES :

1. EMPTYING THE RESERVOIR SHALL NOT BE INITTATED UNTIL CONTACT HAS BEEN ESTABLISHED WITH RCC.

2. THE RATE OF RESFRVDIR DISCHARGE FROM KNIGHTVILLE DAM SHALL WOT EXCEED 500 CFS/HR UP TO 2500 CFS AND

250 CFS/HR OVER 2500 CFS.
1200 CFS AND 100 CFS/HR OVER 1200 CFS.

THE RATE OF INCREASE FROM LITTLEVILLE LAKE SHALL NOT EXCEED 300 CFS/HR UP TO

3. MAXIMUM RATE OF RESERVOIR DRAWDOWN SHALL MOT EXCEED 15 FRET IN 24 HOURS AT XNIGHTVILLE OR 5 FEET IN

24 HMNURS AT LITTLEVILLE.

4. FLOOD STAGES AT THE AB0OVE RIVER INDEX STATIONS ARE AS FOLLOWS:
(AGRICULTURATL LAWDS ADJACENT TO THE CONNECTICUT RIVER START TO BECOME

20 FEET AND BARTFORD - 22 FRET.

INUNDATED WHEN HARTFORD STAGES RISE ABNWE 16 FEET,)

WESTFIELD - 14 FEET, SPRINGFIELD -

5. CMNSIDFER ROAD CLOSURES AT KNIGHTVILLE WHEN A RISING POOL IS EXPECTED TO REACH 40 FEET.

6, FVACUATION OF INDIAN HOLLOW CAMPING AREA AT KNIGHTVILLE SHOULD BE COWSIDERED WHEN A RISING POOL

REACHES 80-F(OOT STAGE,

7. REFFR TO CHAPTER ¥V, RESERVOIR REGULATION, FOR SNOWMELT REGULATION AND REGULATION DURING ICE JAM FLOODING.

MAMAGERS.
3. RESTRICT QUTFLOW TO MAINTAIN SAFE DGWNSTREAM
CHANNEL. CAPACITIES.

PHASE I

1. CONTINUE REGULATION INSTRUCTIONS TGO PROJECT
MANAGERS.

“F2. CONSULT WITH BASIN REGULATOR TO ANALYZE SEVERITY
“LOF FLOOD.

mu.noomc_znamxmmmrnﬂ_ozz_qxnmzzmoﬂ_ncq m_<mm mnm_z
‘REGULATOR, .

PHASE 1T
1. COLLECT DATA FROM PROJECT MANAGERS.

2. CONSULT WITH CONNECTICUT RIVER BASIN REGULATOR.
3. TRONSMIT [NSTRUCTIONS TO PROJECT MANAGERS.

4, INFORM CONNECTICUT RIVER BASIN REGULATOR OF ACTIONS.

MONTAGUE CITY

GAGE
«\f.w
AN
vf
I
4 5
L S
) S
! W
§ S
A S
-t S
P ;
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g TR
L & KNIGHTVILLE DAMIR
Ny P, :
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n f
m e / ? ER
| u . 00 7 copEE ALY
HUNTINGTON GAGE | ¢ 7 ( 4 ¢
\ VoY
COBBLE MOUNTAIN i mPR
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| %_smm%_mro GAGE \J)cx/\(m
VAN M 1 ISPRINGFIELD GAGE
. MASSACHUSETTS - Fr 57—~~~ =
i mo»rm_ IN MILES ~CONNECTICUT n L._ ;
321 0 3 dod .-rP~
| | EGEND THOMPSONVILLE GAGE |
e GAGING STATION 2
WNGTO hm\wv
vnf
AVERAGE PEAK TRAVEL TIMES ¢ 5
m | HARTFORD GAGE |
KNIGHTVILLE TO WESTFIELD . 4-5 Hrs. 'ﬁ_.,v .
LITTLEVILLE TO WESTFIELD . 4-5 Hrs. \
WESTFIELD TO MOUTH OF WESTFIELD R.3-5 Hrs.
MONTAGUE CITY TO SPRINGFIELD. 12-15 Hrs.
SPRINGFIEL.D TO HARTFORD . [5-20 Hrs.
DISTANCE IN RIVER MILES
MONTAGUE CITY TO SPRINGFIELD 50 MILES
SPRINGFIELD TO THOMPSONVILLE 7 MILES
THOMPSONVILLE TO HARTFORD 6 MILES
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DISCHARGE

WATER RESOURCES DEVELOPMENT PROJECT
CONNECTICUT RIVER BASIN

KNIGHTVILLE DAM
OUTLET RATING CURVES

FOR: ONE GATE

NEW ENGLAND DIVISION, WALTHAM, MASS,

1977

MAY

NOTE:

3 GATES, EACH

6 FT WIDE x 12 FT. HIGH

16 FT. DIAMETER CONDUIT

PLATE H-56
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DISCHARGE IN 1000 CFS
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ATTACHMENT "A"
LITTLEVILLE LAKE WATER SUPPLY FACILITIES

. .OPERATION AND DESCRIPTION
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ATTACHMENT "AM

1. GENERAL

“The 1mportant physical components of the water supply system
consist of an intake tower, a 48-inch concrete p1pe11ne inside an
arch-shaped conduit 800 feet in length and 9 feet in-width, and a
low flow diversion structure. Plate 1 of this attachment includes
a site plan of the water supply system,

2. INTAKE TOWER .

The water supply intake tower is located at the upstream toe
of the dam adjacent to the old streambed, The tower is a wet
well with four 36-inch dianeter gates at different elevations so
that water ¢an be selectively withdrawn., The 36-inch sluice gates
are on the inside face of the tower and are controlled by motor-

operated hoists in the operating room, which has a floor elevation
of 597.0, These gates, numbered from 1 to 4, are located at the
following elevations:

Gate & Invert Eleva.tidn

"Top of water

supply reservoir 518.0
1 502,2
2 483,8
3 465.4 .
4

447.0

These gates will ordinarily remain wide open which means the
water level in the tower is about the same as the reservoir,

Gate 5 is a 48-inch butterfly valve with invert at elevation
432, 0 which-allows water to discharge from the intake tower into
the 48-inch p_lpelme. This gate will ordinarily be fully open and
controlled by a motor-operated hoist at floor elevation 584 feet
msl. Rating curves for the water supply gates are shown on
plate 2 of thls attachment

The ba'sern'ent of the tower contains two other gated openings,



One gate is a 48-inch siuice for a 48-inch square opening in the up-
stream face of the tower. This gate, which is normally closed, is
on the inside face and controlled by a manually operated hoist lo-

‘cated on the floor at elevation 446, 0. The gate was installed to

. permit drainage of the lake and should be cracked open for inspec-

tion purposes whenever the pool is at or below elevation 446 feet.

The other gate is a 12- inch sluice ("'mud gatei') on a 12-inch
diameter pipe. The gate, on the inside face of the downstream
side of the tower, is controlled by a manually operated wheel at
floor elevation 446,00, The 12-inch pipe (invert 432,0) goes through
the tower wall and into the diversion tunnel to allow drainage of the
tower, The gate is presently cracked open to allow a small flow
and prevent stagnation of water in the tower. This small flow seeps
out of the diversion tunnel and into the ground at the old outlet
portal. The flow eventually discharges into the river at the diver-
sion structure,

3. WATER SUPPLY PIPELINE

The 48-inch diameter concrete pipe was constructed inside the
9-foot arch-shaped concrete diversion conduit, and extends to a
pumping station in Huntington. A low flow diversion structure and
a 48-inch hand-operated gate valve on the 48-inch pipeline is located
215 feet downstream of the toe of the dam, The pipeline between
' the dam and the pumping station contains several air valves to re-
move air trapped in the line and admit air to the line to prevent its
collapse under vacuum,

The 48-inch valve downstream of the dam is normally fully open.
The pipeline is therefore under pressure from the dam to the pump-
ing station,” A hydrant system is connected to the pipeline at a
school in Huntington for fire protection purposes, In the event it is
necessary to close the 48-inch valve at the diversion structure, the
Huntington Fire Department will be notified in advance by the Proj-
ect Manager.

The city"of Springfield, in anticipation of a dam and reservoir
at Dayville, 3 miles upstream of Littleville, has extended the 48-
inch pipe through the tower to the upstream face and sealed it with
a cast iron bulkhead.



4, LOW FLOW DIVERSION STRUCTURE

This structure is located about 215 feet downstream of the dam
and adjacent to the 48-inch pipeline, Within the structure is a 12-
inch pipe for low flow augmentation and a 24-inch pipe to drain the
lake below elevatwn 518 feet msl,

The lzainch pipe contains a manually operated butterfly valve,
a self-regulating valve set to discharge a selected minimum re-
lease, a flow meter and flow recorder. The 24-inch pipe also con-
tains a manually operated butterfly valve. Plate 3 of this attach-
ment includes a diagram of the structure.

5. INSPECTION

Yearly fnaintenance inspections of the water intake tower by
Corps personnel require draining the tower. This is accom-
plished by closing gates 1, 2, 3 and 4 in the tower, closing the
48-inch hand-operated valve (near the diversion structure) and
opening the 24-inch valve in the diversion structure.

6. MINIMUM DOWNSTREAM REQUIREMENTS

Section 10 in Chapter 628 from the Acts and Resolves of the
Commonwealth of Massachusetts, authorizes the ‘M'a_ssachus_etts
Water Resources Commission to fix and regulate low flow re-
guirements from Littleville Lake after water supply diversions
have been initiated. In a letter from the Massachusetts Water
Resources Commission, dated 3 February 1969, a minimum flow
of 5 cfs was established, subject to future reviews and re-evalu-
ation,
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APPENDIX "A"

NOTE -~ This is a copy of the contract
between the United States and the city
- of Springfield for water storage space
in the Littleville Reservoir, entered

. into 13 December 1967,



Contract Ro. DACW33=-68-C-0052

CONTRACT BETWEEN THE UNITED STATES OF AMERICA
ARD
THE CITY OF SPRINGFIELD
FOR
WATER STORAGE SPACE IN LITTLEVILIE BESERVOIR

THIS CONTRACT, entered into this 13th day . of December, 1367, by and
between the UNITED STATES OF AMERICA (hereilnafter called the Goverument),
represented by the Qontracting Qfficer executing this contract, snd THE
CITY OF SPRINGFIELD, Massachusetts, (hereinafter called the City).

WITNESSETH THAT:

WHEREAS, the Flood Control Act of 1958 (72 €tat. 305) authorized the
construction, operation, and maintenance of the lLitileville Reservoir on
the Middle Branch of the Westfield River, Msssachusetts, (hereinafter called
the "Project"); and,

WHEREAS, the City desires to coatract with the Goverrment for
inclusion in the Project of storage for municipal and industrial water
supply, and for payment for the cost thersof in accordance with the
provisions of the Water Supply Act of 1958, as amended (43 USC 390 b~f);
and,

WHEREAS, the City is empowered so to contract with the Government,
apnd 1s vested with 21l necessary powers for accomplishment of the purposes
of this contract.

NOW, THEREFORE, THE PARTIES DO MUTUALLY AGREE AS FOLLOWS:

ARTICIE 1. WATER STORAGE SPACE

8. Upon making the firat payment on the prinecipal for the water
storage space, as provided in Article 4, the City shall have the right

(1) to utiligze such storage space in the Project between
Elevetion 518.0 feet zbove mean sea level and 432.0 feet above mean sea
level for weter supply for municipzl apd indusirial use as deemed neces-
sary by the City,

(2) to impound water in the Project and make such
diversions as granted to the City by the Commonwealth of Massachusetts
to the extent that such storage will provide, and

(3) to withdraw water from the aforesald storage space
or to order releases therefrom to be made by the Government at any time
80 long a8 the elevation of the water in the reservoir is above Elevation
%32.0 feet above mean sea level.



b. The Govermment reserves the right fo take such measures as
may be necessary in the operation of the Project to preserve life and/or .
property.

¢. The City shall have the right to construet, operate, and
maintain such installations or fac{lities at the Project as it mey deem
necessary for the purpose of diversions or withdrawals, subject to the
approval of the Contracting Officer as to design and location. The City
ghall bear all costs of construction, operation, and maintenasnce or re-
placements of such installations and facilities.

. d. The City recognizes that this contract provides storage
space for raw water only. The Government makes no representation with
respect to the quality or availability of water and assumes no respon-
8ibility therefor, and for treatment of the water.

ARTICIE 2. METERING

For the purpose of maintaining an accurate record of water resources
at the Project, the City, prior to use of the water storage space, agrees
to install suitsble meters or metering devices satisfactory to the Con-
tracting Officer, without cost to the Govermment. The City shall fur-
nish the Govermment monthly statements of the quantity of water withdrawn.

ARTICIE 3. REGUIATION OF THE USE OF WATER

The regulation of the use of water stored in the aforesaid storage

- gpace shall be the responsibility of the City. The City has the full
responsibllity to acquire in accordance with State laws and regulations,
and if necessary to establish or defend, any and all water rights needed
for utilization of the storage provided under this contract. The Govern-
ment shall not be responsible for diversions by others, nor will it be-
come & party to any controversies involving the use of storage space by
the Clty, except as such controversies may affect the opersticns of the
Government .

ARTICIE L. CONSIDERATION AND PAYMENT

In consideration of the payments provided in this agreement to be
pald by the City to the Government, the Govermment will provide storage
space in the Projlect as provided in Article 1. In consideration of the
. Govermment providing the aforesald storage space to the City, the City
shall pay the following sums to the Government:

a. The sum of $2,202,160.48, which is the total estimated cost
of providing water storage space, includes the amount of $173,079.00 for
specific costs plus a percentage of the total joint-uee cost amounting
to $1,919,784.00 and interest during construction in the amount of
$109,297.48. Payments shall be made in the following manner:



Contract No. DACW33-68-C-0052

(1) A payment in the amount of $105,738.87 shall be made
on 1 June 1968, and annually thereafter on 1 June of each year up to and
including 1 June 1997. The date of 1 June 1968 is based on the assumption
that the City will start drawing water on or about this date. The
$105,738.87 is the anmial payment necessary to liguidate the $2,202,160.48
estimate of cost Of storage space in a period of 30 yeers with an interest
rate of 2. 7&2% per annum on the unpaid balance. In the event that the
date of withdrawal of water is delayed beyond 1 June 1968, the schedule
of payments for the storage shall be delayed to the same extent.

b. The aforesaid payments are more specifically set forth in
Exhibit "B" attached hereto and made a part hereof, and the last payment
of a.(1l) above shall be adjusted upward snd downward when due, to assure
the repsyment of all capital costs and interest within the 30-year period,
in the following manner:

(1) In the event the actual first cost of the Project as
finally determined exceeds the presently estimated first cost, the afore~
said annual payments shall be increased to reflect the actual first cost,
including interest durdng comstruction, as determined by the Contracting
Officer. 1In the event such first cost of the Project is less than the
presently estimated filrst cost, the aforesald annual payments shall be
decreased to reflect the actusl first cost, including interest during
construction, as determined by the Contracting Officer.

(2) 1In the event the annual payments are increased or
decreased, as provided above, an adjustment, as determined by the Con-
tracting Officer, of peyments made prior to the determination of the
final Project cost shall be mede In the first peyment due after such
costs are determined. At the time thet the final Project costs are de-
termined, Exhibit "B" shall be modified to reflect the lnereased or
decreased annual payments and such modification will form a part of
this contract.

¢. No interest will be charged on the Investment costs
(construction costs plus interest during construction) allocated to the
water supply until use is initiated, but such interest-free period shall
not exceed ten years. If use is not initiated until after September 19753,
(ten years from the time the project was completed and available for
water supply services) the interest at the rate of 2.742% from the tenth
year until use 1s initiated may, at the option of the City, be pald an-
nually in order to avoid the long term cumulative effects of such inter-
egt. If the interest is not paid annually, the interest from the tenth
year until use is initiated will be compounded annually and added to the
investment costs to be repaid.

d. 7The City shall have the right at any time it sc elects to
prepay its indebtedness under Article ka in whole or im part; with ac-
crued interest thereon to the date of such prepayment.



: e. The annual experienced joint use cost of ordimary operation
and meintenance of the project allocated to water supply.

(1) The first payment estimated to be $9,2k2. will be
due and payable when water supply is utilized and payments are initi-
ated; presently estimated to be 1 June 1968 Anmual payments will be
due and payable in advance on the first day of June thereafter and will
be equal to the allocated portion of the actual experienced joint use
coet of ordinary operatlion and maintenance and replacement costs for the
preceding Government fiscal year. The second payment shalil be increased
. or decreased in an amount to reflect the difference between the first

payment and the actual allocated portion of the experienced joint use
cost of crdinary operation and maintenance and replacement costs for the
. preceding fiscal year. The Jjoint use costs shall be allocated on the
basis of 70 percent to the Govermment and 30 percent to the City.

(2) Records of cost of operation and maintenance of the
- Project shall be available for inepection ard exsminastion by the City.
Hcwever, the extent of operation and maintenance of the Project shall be
determined by the Contracting Officer and all records and accounting
shall be maintained by the Contracting Officer.

f. The City shall pay 100% of the cost of specific major
capital replacements for the water supply facilitles, and 30 percent of
the cost of Joint-use major capital replacement items and sedimentation
resurveys, when incurred. Payment shall be made with the first anmial
payment hecoming due after the date sald cost is lncurred.

g. In the event of default in the payment of the costs con-
toined in Artiele &, & through £, the amount of such payments shall be
inereased by an amount equel to interest on such overdue payments at the
" rate of two and seven hundred forty-two thousandthe per cent (2.742%)
per anmum thereon; compounded annually, and such amount equel to in-
terest shall be charged from the date such payments are due until paid.

ARTICLE 5. PERIOD OF CONTRACT

This contract shall become effective as of the date of approval by
the Secretary of the Army and shall continue in full force and effect
under the conditions set forth herein not to exceed the life of the project.

ARTICIE 6. PERMANENT RIGHTS TO STORAGE

Upon completion of payments by the City, as provided in Article b
herein, the City shall have & permanent right under the provisions of
P.L. 88-140 to the use of such storage space in the project, as provided
in Article 1 herein, subject to the following:

a. The City must have discharged ite respousibilities for
payment of the costs allocated to water supply.

h
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b. The City must continue payment of annual operation and
maintenance costs allocated to water supply.

e¢. The City shall bear the costs allocated to water supply
of any necessary reconstruction, rehabilitation or replacement of Project
features which may be required to continue satisfactory operation of the
Project. Such costs will be established by the Contracting Officer. Re-
payment arrangements including schedules will be in writing and will be
made 8 part of this contract.

' d. Upon completion of payments by the Clty, as provided in
Article k.a. above, the Contracting Officer shall redetermine the storage
space for municipal and industrisl water supply, taking into account such
equiteble reallocation of reservoir storage capacities among the purposes
served by the project as may te necessary due to sedimentation. - Such
findings, and the storage space allocated to munleipal and industrial
water supply shall be defined and described in sn exhibit which will be
made a part of this contract by supplemental agreement. Following the
same principle, such reallocation of reservoir storage capacity may be
further adjusted from time to time as the resuli of sedimentation re-
surveys to reflect actual rates of sedimentation and the exhibit revised
to show the revised storage space allocated to municipal and Industrial

water supply.

e. The permanent rights of the City shall be continued so long
a8 the Govermment continues to operate the project. In the event the
Govermment no longer operates the project, such rights may be continued
subject to the execution of a separate contract, or supplemental agree-
ment providing for:

{1) Continued operation by the City of such part of the
facility as 18 necessary for utilization of the storage space allocated
to 1it;

(2) Terms which will protect the -public interest;

(3) Effective absolvement of the Government by the City
from all liability in connection with such continued operation.

ARTICIE 7. OPERATION AND MATNTENANCE

The Govermment shall maintain and operate the Project owned by
the Govermment. The City shall have the right to make withdrawals of
water for its purposes, a8 needed, in accordance with Article 1. The
City shall be responsible for operation and maintenance of all features
and appurtenance which may be provided and owned by the City.

ARTICIE 8. TRANSFER AND ASSIGNMENT

The city shall not transfer or assign this contract, nor any rights
acquired thereunder, nor suballot said water or storage space or any part

5
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thereof, nor grant any interest, privilege or license whatsoever in con-
nection with this contract, without approval of the Secretary of the Army
or his authorized representative; provided thet this reptriction shall
not be construed to apply to any water which may be obtained from the
water supply storage space by the City and furnished to any third party
or parties.

ARTICIE 9. RELEASE OF CLAIMS

The City shall hold and save the Government, including its officers,
‘agencies, and employees, harmless from liability of any nature or kind
for, or on account of, any c¢laim for damages which may be filed or as-
serted as a result of the water supply storage in the Project, or with-
- drawal or release of such water from the Project, made or ordered by the
CILY, or as a result of the constriction, operation, or maintenance of
the appurtenances owned and operated by the City.

ARTICIE 10. FEDERAL AND STATE LAWS

The City shall utillize such storage space in a manner consistent with
Federsal and State laws.

ARTICLE 11. OFFICIALS NOT TO BENEFIT

No member of or delegate tc Congress, or resident commissioner,
shall be admitted to sny share or part of this contraet, or to any
benefit that may arise therefrom, but this provision shall not be con-
strued to externd to this contract if made with a corporation for its
general benefit.

ARTICLE 12. COVERANT AGAINST CONTINGENT FEES

The City warrants that no person or selling agency has been em~
ployed or retained to solicit or secure this contract upon an agreement
or understanding for a commission, percentage, brokersge, or contingent
fee, excepting bone fide employees or bona fide established commercial
or selling agencies maintained by the City for the purpose of securing
business. ¥or breach or viclation of this warranty the (Jovernment shall
heve the right to annul this contract without 1liability or in its dis-
cretion to add to the contract price or consideration, or otherwise
recover, the full amount of such commission, percentage, brokersge,
or contingent fee.

ARTICLE 13. APPROVAL OF CONTRACT

This contract shall be subject to the writtenm approval of the
Secretary of the Army and shall not be binding until so approved.



* IN WITNESS WHEREQF, the parties hereto have executed this contract
ag of the day and year first above written.

THE( ;ém ;i . f&w
“REMY 0. RENiBR
Colonel, Corps of Engineers

TWO WITNESSES: Division Engineer
Contracting Officer

LA VLA THRE CIYY OF SPRINGFIELD
Name BOARD OF WATER COMMISSIONERS

:m‘\m,‘m.aju
| 100 b e el

dress Mayor

Seap Ly

Neme F /// o
33 Kirtrell St P WP J////é/é/
S r/ // Aasr, JICLF e Member ‘
7 / 4
Address

/
CORP SEAL

APPROVED:

_b?x«QIeﬂu./

SECRETARY OF THE ARMY

P

DATE:




CERTYFICATE

1, Willism C. Sullivan , @0 hereby certify

that I am City Clerk of the City of Springfield of the Commonwealth

61' Massachusetts named herein; that I'rank H, Fraesdman

vwho signed this contract on behalf of the City of Springfield was
then and there the duly elected and qualified Mayorof the City of

Springfield, that OSpiros U, HMonolakis who signed this

contract as the Chairman, Board of Water Commissioners, was then

and there the duly rlected and qualified Chalrman, Board

of Water Commissioners, and that C:ir=on H., Cluley  who

signed this contract as the Member of the Board of Water Commissioners

was then and there the duly aprointed and qualified Member of

the Board of Water Commissioners, that sald contract was duly signed
for and on behalf of the City of Springfield and the Board of Water
Commissioners by virtue of their authority as Masyor and the Board
of Water Commissioners, respectively, and are within the scope of
their and the City's statutory powers.

IN WITNESS WHEREOF, I have hereunto éfﬁxed my hend snd the

_ 1568,
seal of the City of Springfield the lst. day of February 968,

LS8

-

_ ... . City Clerk
CITY SEAL Wwilliom C, Sullivan
APPRSRD:
SEORE AN r-RRE=ARE
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EXHIBIT A

Feature

Floed Control
Water Supply

Total

I - RESERVOIR STORAGES

Elevation Btorage Percent
(£t msl)  (ac-tt)

518 to 576 23,000 71.00

h32 to 518  _9,ho0 29.00
32,400 ©100.00

II - ALLOCATION OF PROJECT INVESTMENT COST

Flood Control
Water Supply

Total

$5,058,637.57
2,202,160.48

$7,260,798.05

IIXI ~ PROJECT COSTS ALLOCATED TO CITY OF SPRINGFIELD

;
Cost of 9,400 acre-feet of water supply storage $2,202,160.48

IV - ALLOCATION OF ESTIMATED OPERATION & MAINTENANCE COST

WATER SUPPIY
City of Flood
Springfield control Total
3 $
Specific Coet o 7,095 7,095
Joint Cost _9,eh2 21,563 30,805
Total $9, 242 $28,658  $37,900

V - ALIOCATION OF ESTIMATED ANKUAL CHARGES FOR MAJOR REPLACEMENTS

WATER SUPPLY
City of Flood
Springfield Control Total
$ $
Specific Cost 1,245 1,399 2,64k

Joint Cost

Total : $Tj§gg

A-1

11 168
$1, s—gl $2,812



Ex A, contd.

VI -~ ANRUAL CHARGES TO CITY OF SPRINGFIELD

Interest and amortization of cost of water supply feature (1) $105,738.87

24.385 percent of the actual bperation and maintenance
cost for the preceding fiscal year; computed as follows:

§%f§%§ x 100 = 2k.385% Estimated annual amount 9,242.00

29.167 percent of the joint-use cost of major replscement.
and sedimentation resurveys, when incurred, computed as follows:

'ﬁ% x 100 = 29.167% Estimated annual amount 49.00
Total (Estimated) $115,029.87

(1) Based on 30 payments, 29 of which bear interest on the unpaid balance
at rate of 2.7h2 percent; computed as follows:

D= . R
. WHEREIN:
1+ 1 D = annual payment
) R = emount to be repsid $2,202,160.48
14 i ) i = interest rate 2.742
n-l ) n = number of payments 30
(L+1) =1)
CR:
D= $2,202,160.48
o | vhich = $2,202,160.48 x .048016 =
R, ‘

$105,738.87

E.oavha + .027h2

)
3
_5 © (14 .02742)29 - 1)

A=2
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EXHIBIT B

Amortization Schedule

Cost of Water Supply for the City of Springfield

TOTAL COST $2,202,160.48
RUMBER OF PAYMENTS 30
INTEREST RATE, PERCENT 2.7h2
ARRUAL AMOURT OF APPLICATION BALANCE
PAYMENT NO. PAYMERT INTEREST ALIOC, COST  ALIOC, GOSL.
$ $ $ $
2,202,160.48
1 105,738.87 0 105,738.87 2,096,421.61
2 105,738.87 57,483.88 k8,254.99 2,048,166.62
3 105,738.87 56,160.73 49,576.14 1,998, 588.48
b 105,738.87 54,801. 30 50,937.57 1,947,650.91
5 - 105,738.87 53,404 . 59 52,334.28 1,895,316.63
6 105,738.87 51,969.58 53,769.29 1,841, 547.34
T 105,738.87 50,495.23 55,243.64 1,786,303.70
8 105,738.87 48,980.45 56,758.42 1,729,545.28
9 105,738.87 hy,h2h,13 58, 31h. Th 1,671,230.54
10 105,738.87 45,825.14 59,913.73 1,611,316.81
11 105,738.87 bl 182.31 61,556.56 1, 549,760.25
12 105,738.87 L2, hok 43 63,24k 4 1,486,515.81
13 105,738.87 40,760.26 6h,978.61 1,h21,537.20
1h 105,738.87 38,978.55 66,760.32 1,35k,776.88
15 105,7386.87 37,147.98 68, 590.89 1,286,185.99
16 105,738.87 35,267.22 70,471.65 1,215, 714.34
17 105,738.87 33,334.89 72,403.98 1,143,310.36
18 105,738.87 31,349.57 T4, 389.30 1,068,921.06
19 105,738.87 29,309.82 76,429.05 992,492,01
20 105,738.87 27,214.13 78, 524. T4 913,967.27
21 - 105,738.87 25,060.98 80,677.89 833,289.38
22 105,738.87 22,048,179 82,890.08 750,399.30
23 105,738.87 20,575.95 85,162.92 665,236.38
2l 105,738.87 18,240.78 87,498.09 577,738.29
25 105,738.87 15,841.58 89,897.29 4W87,841.00
26 105, 738.87 13, 376.60 92, 362.27 395,478.73
27 105,738.87 10,844 .03 ok, 8ok .84 300, 583.89
28 105,738.87 8,242.01 97,496.86 203,087.03
29 105,738.87 " 5,568.65 100,170.22 102,916.81
30 105,738.87 2,821.98 102,916.81 0.00
B-1



TOTAL CONSTRUCT‘ION COST AND ALLOCATION

LITTLEVILLE RESERVOIR

OFiNTERESTDURHK}CONSTRUCTKEJ

Water Supply

Specific Costs

Allocation of Joint '
Use Cost

Flood Control

Specific Costs
Allocation of Joint

Use Costs

Ko

Recreation Facilities

Construction

1,919, 784,

173, 079. 00

00

Interest
During
Construction

$2,092,863.

00

. 00

00

$ 6,939.59

4, 697, 880_.

$4, 806, 785.

Specific Cost

00

.00

102, 357,

$109, 297.

$ 1,004,

160, 195.

g‘_g_tal Cost

180,018.59

2,022,141.89

$2, 202, 160. 48

4,858,075,48

$161, 200.

$ 11.

Total

$4, 967, 985. 464

90, 652. 11

$7,260,798. 05



ASSURANCE OF GOMPLIANCE WITH THE DEPARTMENT OF DEFRNSE DIRECTIVE UNDER
TLTLS VI OF THE CIVIL RIGHTS ACT OF 196l

The CITY OF SPRINGFIELD, MASSACHUSETTS {(hereinafter called "Applicante
Recipient®)

HEREBY AGREES that it will comply with title VI of the Civil Rights et
of 1964 (P.L, 88+252} and all requirements imposed by or pursuant to the
Directive of the Department of Defense (32 CFR Part 300, issued as
Department of Defense Directive 5500,11, December 28, 196l) issned
pursuant to that title, to the end that, in accordance with title VI

of that Act and the Directive, no person in the United States shall, on
the ground of race, color, or national origin be excluded from participaw
tion in, be denied the henefits of, or be otherwise subjected fto discrimi-
nation under any program or activity for which the Applicant~BRecipient
receives Federal financial assistance from the Department of the Army and
HEREBY GIVES ASSURANCE THAT it will immediately take any measures necesw
sary to effectuste this agreement,

If any real property or structure thereon is provided or improved with
the aid of Federal financial assistance extended to the Applicant-
Recipient by this Department of the Army assurance shall obligate the
Applicant~Recipient, or in the case of any transfer of such property,
sny transferee, for the period during which the real property or
structure i3 used for a purpose for which the Federd financial
assistance is extended or for another purpose involving the provision
of similar services or benefits, If any personal property is so
provided, this assurance shall obligate the Applicant-Reciplient for
the period during which it retains ouwnershin or vossession of the
property, In all other cases, this assurance shall obligate the
Applicantw-Recipient for the period during which the Federal finameial
asgistance is extended to it by the Department of the Army.

THIS ASSURANCE is given in conslideration of and for the purpose of
obtaining any and all Federal grants, loans, contracts, property,
discounts or other Pederal financial assistance extended after the date
hereof,to the Applicant~Recipient by the Denmariment, including
installment payments after such date on account of arrangements for
Pederal financial assistance vhich were aporoved hefore such datey, The



Applicant-Hecipient recognizes and agrees that guch Federal financisal ;
assistance will be extended in reliance on the representations and i
agreements made in ‘this agsurance, and that the United States shall
have the right to seek judicial enforcement of this assurance, This
assurance 1s binding on the Applicant~Recipient, its successors,
transferees, and assignees, and the person or persons whose gignatures
appear below are authorized to sign this assurance on behalf of the
Applicant-Recipient.

DATED ‘May: 13, 1968 CITY OF SPRENOGFL
tplicant.hec

gy (cFA AT o7 @/
.-~ (Chalrman,Bofrd of'Whteg?ﬂB

- / -
< !22—.{'4"/\ /K 3:1,44—{(44%4—»

CITY OF SPRINGFIELD, MASSACHUSETTS T Mayor)

36 Court Street or
P. 0. BOX 1867, Springfield, Mass. 01103
{Avplicant-Recipient's Mailing Address)

Attest:

City Clerk






